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Roads, Railways and the Foundry. 


Linotype & 


On the whole, the Press has received the Weir 
Report on the future of the railways extremely 
well. As we indicated last week, the report 
advocates in a very emphatic manner the whole- 
sale electrification of the British steam lines, 
both and main routes. There have 
been only two really cogent objections to the 
scheme, vast as it is. One is that the future 
of transport lies with the roads. Partisans of 
the roads suggest that the locomotive as such 
is doomed and that the only thing to do with 
the permanent way is to tear it up and put 
down a concrete road. 


suburban 


Great support is offered 
to this idea by the pending advent of the heavy- 
oil engine for providing the motive power in- 
pre- 
viously pointed out, the cost of transport is re- 
duced to about one-fifth of the cost of petrol- 
driven vehicles. 


for, as we have 


We doubt, however, if the road 
enthusiasts realise to the full what spoiled dar- 
lings of fortune the road transport people are. 
We have never disguised the relative inertia of 
the railways during the past forty or fifty years, 
but let us in honesty admit that part of this is 
due to parliamentary decisions of what railways 
may not do. When the road carriers 
are compelled by law to bear the whole cost of 
the 
they are compelled to pay 
through which they 
munerative 


and may 
roads, for construction and upkeep, when 
rates to the districts 
run, and to maintain unre- 
services, when they are obliged to 
take goods whether it suits them or pays them 


or not, we doubt whether road transport will 


Its main asset 
without change 


be appreciably cheaper than rail. 
is door-to-door 
delay. 

The other argument is that to spend the same 
sum as electrification requires on a rationalised 


transport or 


steel industry in this country, and to put the 
steel industry back on the map as an exporting 
per cent. on 
not try both? It 
both than 


industry would yield more than 7 
capital. If that 
certainly 


is so, why 


would be better to do 


neither. 
Fither 


way, we feel that the founding in- 


dustry is likely to benefit from such far-reaching 


engines, 


schemes, and we feel that specialisation has now 
reached a point at which it is very unlikely that 
the railway companies would put down foundry 
plant to make either electrical machines or oil 
The present railway foundries would 
probably grow most conveniently by seeking to 
make the lines self-supporting in their more 
straightforward requirements, leaving the 
specialities to be furnished by those who are 
experienced in their production. 


Oxygen in Cast Iron. 


Mr. Neil A. Moore, in his Paper before the last 
meeting of the American Foundrymen’s Associa- 
tion, entitled ‘‘ Effect of Excessive Atmospheric 
Moisture in Cupola Blast,’’ has reaffirmed the 
notion that an excessive amount of oxygen in 
cast iron 


can cause chilling. Candidly, 


can 


we are 
not convinced that oxygen 


steel or cast 


exist in either 
the names. That 
they both contain gases is well established, and 


iron worthy of 
most published analyses disclose preponderating 
quantities of and carbon 
monoxide, especially where drilling under water 
has resorted to of 
sampling. If oxygen is present cast 
as is sometimes revealed by treating hot finely- 
divided powdered material with hydrogen, then 
we imagine that it exists in the combined con- 
dition oxide of 
or even carbon, 


nitrogen, hydrogen 


been as a means gas- 


in iron, 


as an aluminium 


can find no evidence of 


iron, silicon, 
but we 
its existence in the free or uncombined state. 
If a comparatively inert gas like nitrogen exists 
in steel nitride, that should afford, by 
the impossibility of the presence of 
oxygen as a free gas. It may be, , that 
when metallurgists such as. Mr. Moore sale to 
oxygen, they infer its presence in the combined 
condition. We appreciated his reference to 
electric-furnace practice and the lack of fluidity 
in over-killed or ‘ stewed under reducing con- 
We similar 
conditions in steel practice. In this case, lack 
of life can perhaps be associated with a com- 
plete termination of all exothermic reactions 
which normally retard solidification. The effect 
of adding mill scale would be to institute life- 
giving exothermic 


as iron 
inference, 


however 


9 
ditions 1ron,. have encountered 


reactions. Moreover, it so 
happens that over-killed steel during stewing is 
being the instrument for the encouragement of 
a series of endothermic reactions, and if teem- 
ing conditions are insufficient to upset furnace 


conditions, then the continuance of 


such heat- 
absorbing reactions would obviously hasten the 
arrival of the solidification point. Whilst Mr. 
Moore’s observations are superficially interesting 
and are supported by practical observation, 
we 


yet 
feel that more thought should be given to 
oxygen as a compound and not as an elementary 
substance. 


c 2 


4 | 
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Correspondence. 


[We accept no responsibility for the statements 
e¢ or the opinions expressed by our 
correspondents. } 


The Cost of an Order. 


To the Editor of Tur Founpry Trape JourNnaL, 


Sir,—In your editorial in which is embodied 
a criticism of ‘‘ overheads,’’ you have referred 
in a very decided manner to a question of the 
utmost importance to foundrymen in particular 
and to all executive officers in general. You 
point out to your readers the fact that in 
America “ overheads ’’ are known to be ranging 
from 75 per cent. to 350 per cent; also the time 
taken in dealing with an order is a momen- 
tous issue, the result of the American survey 
showing more than 2) hours per order. I am 
convinced that the time has arrived when busi- 
ness men in this country should make a thorough 
investigation as to the means which can be 
adopted to eliminate an important waste of 
valuable labour in dealing with an order. The 
growth of firms selling ‘‘ systems’’ has been 
phenomenal since the war, and these people can 
only think in terms of ‘‘ loose leaf,’’ ‘ tripli- 
cate,’’ quadruplet ’’ and ‘ foolproof.” 

Founders, and many other executives, are en- 
gaged very fully on the compilation of their part 
of the ‘‘system’’ to the detriment of their output. 
I am repeatediy told by men engaged in pro- 
duction that overhead charges are altogether out 
of proportion to the value of the produced 
article. We hear the slogan “‘ British goods are 
second to none,’’ but we must face the fact that 
although they may be second to none, they are 
a good second when price enters into the deal. 

Prices have of necessity to be reduced if the 
British market is to be held, and it is up to 
managements to reduce overheads by the partial 
or total elimination of redundant, time-wasting 
clerical work, the production of elaborate draw- 
ings and tracings for simple jobs, and the dicta- 
tion and despatch of verbose epistles where a 
concise, crisp note would suffice. The executive 
would then have time to look after his job, 
which, when all is considered, is production and 
more production. 

The foregoing are a tew of the many instances 
which could be subjected to a careful investiga- 
tion as to the obviously high price of com- 
modities in these times of high taxation and 
world competition.—Yours, etc., 

Water J. J.P. 

Tower Pattern Works, 

Carters Green, West Bromwich. 

May 19, 1931. 


Railway Electrification and the Foundry Trade. 
To the Editor of Tue Founpry Trapr Journat. 


Sir,—In your issue of May 14 you quote a 
letter from ‘‘ The Times ”’ to the effect that the 
money intended for railway electrification would 
be better spent on directly assisting the iron 
and steel trade. In this connection the follow- 
ing passage from the Weir Report is important : 
‘* While it is the case that a substantial part 
of this [money for electrification] would be spent 
in the electrical industry a very consider- 
able part would go to the iron and steel, struc- 
tural and building industries and to industries 
ancillary to the electrical industry.’’—Yours, 
ete., 

Apam Gowans Wauayte, B.Sc. 

26, Victoria Street, 

Westminster, London, S.W.1. 

May 21, 1931. 


A party oF 28 French electrical engineers paid a 
visit to the works of Messrs. A. Reyrolle & Com- 
pany, Limited, Hebburn, recently, the visitors 
making a two-days’ tour of the works, and of those 
of Messrs. J. H. Holmes & Company, Limited. 
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The New President of the French 
Foundry Technical Association. 


Mr. Jutes Cury, who has just been elected 
President of the French Foundry Technical 
Association, is a foundry owner at Deville, in 
the Ardennes. He was born at Deville in 1868, 
and in 1897 succeeded his father and grandfather 
as proprietor and manager of the grey- and 
malleable-iron founding concern of Curvy «& 
Troyon. During the war he was an officer of 


Mr. Jutes Cvry. 


the territorial army, attached to the Ministry of 
Munitions for manufacturing semi-steel cast- 
iron shells. He has been Vice-President of the 
French Foundry Technical Association since 
1911. He is a district inspector of technical 
education and a member of the Administrative 
Council of the Paris Foundry High School. 


Notes from I.B.F. Branches. 


The Scottish Branch Council has decided to 
start a section next session to serve the eastern 
portion of Scotland. Meetings will be held in 
Edinburgh in the early autumn to appoint local 
officials and to arrange a syllabus. It is hoped 
that this arrangement will encourage foundry- 
men in the East of Scotland to take a greater 
interest in the work of the Institute. The secre- 
tary of the Branch, Mr. John Bell, 60, St. Enoch 
Square, Glasgow, C.1, will be pleased to supply 
prospective members with full information. 


A New Aluminium Alloy. 


The aluminium-tungsten alloy ‘‘ Benit,’’ which 
is being commercially produced in Germany and 
entering into wider use in machinery and motor- 
car construction, was developed by a French 
metallurgist, F. Benit. The alloy contains 96.91 
per cent. aluminium, 2 per cent. copper, 0.45 
per cent. magnesium and 0.27 per cent. tung- 
sten. The alloy is stated by the maker to show 
tensile strength of 19 tons per sq. in. and an 
elongation of 23 per cent. It is claimed that it 
may be remelted without impairing its physical 
and mechanical characteristics. It can be 
forged, welded, drawn or stamped, and lends 
itself readily to both hot and cold working. 


May 28, 1931 
Random Shots. 


** Marksinan’s reading of detective varns and 
thrillers has taught him not only to eve anony- 
mous correspondence with suspicion, but also to 
seck for the motive with which it was written, 
But his powers of detection are lamentahly weak 
—worse, in fact, than my dear Watson’s—and, if 
he were to receive some enigmatic message, 
doubtlessly the motive would baffle his essays to 
discover it and one more threat or warning 
would carry its secret to the W.P.B. 


* * * 


I have had handed to me by the Editor an 
unsigned postcard which poses a riddle: ** Could 
* Marksman 
heen wood-wool ropes and how short straw ropes 
Frankly, 
Marksman’? could not. And lacking the 


say how long straw ropes have 
are compared with wood-wool? 


incentive of a useful monetary prize (sufficient, 
say, to cover expenses for a trip to the Milan 
International Foundry Congress), he is not too 
eager to try. But he hastens to assure the 
Editor’s anonymous correspondent that he would 
very much like to hear and enjoy the solution! 


* * 


And now, to doff bland expressions and _ the 
third person, | am able to state, on the highest 
authority (with acknowledgments to all news- 
paper political correspondents for that phrase), 
that there is on foot a movement for cleaner 
foundries. The steps towards this admirable goal 
call for no greater expenditure than the price of 
a strong wire wastepaper basket. These recep- 
tacles are intended to receive, not the metal- 
ijurgist’s mixture calculations, but the cigar butts 
of visiting builders’ merchants. 


* * * 


Multum in Parvo. 


The schoolboy’s letter to his father: 5.0.S., 


£s. d., 


From a novel: ‘* Women rarely sat to Luke the 


artist. He nevo: painted speaking likenesses.” 


* * * 


The story that follows I do not remember hear- 
ing before, although it is by no means a 
youngster. 


Lord Rochester and a bishop met in the ante- 
chamber of Charles IT. 


Rochester bowed and said ironically, *‘ 1 am 
vours, my Lord Bishop, to my shoe-ties.”’ 


‘*T am yours,’”’ said the bishop, ‘to the 


ground.” 


Rochester continued, am yours to the 


centre. 

Rejoined the bishop, am yours to the 
Antipodes.”’ 

Rochester, vexed at his defeat by a clergyman, 
a man of piety, cried, ‘‘ | am yours to the lowest 
pit of destruction ! *’ 

There,’ returned the bishop amicably, 
** there, my good Lord, I leave you.” 


MARKSMAN. 
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Teaching Pattern Design at the University of 
Illinois. 


By B. Rupert Hall, Superintendent of the Pattern Lebeuatory. 


Manufacturers and educationists in the field 
of engineering are displaying considerable in- 
terest relative to just what training the engi- 
neering student should receive while in college. 
This inquiring attitude opens the way for con- 
structive criticism of methods that have been 
and are now being employed in teaching the 
various manufacturing processes. 

It is generally conceded that shop courses in- 
cluded in engineering curricula are largely 
taught by stressing the manual phase of the 
work only. While this part of the work has 
its advantages in perfecting dexterity, it might 


sciences, give the instructor interesting sub- 
jects not only for producing but also for class 
discussion. 

A subject that is of considerable worth to the 
engineer, when treated as applied in industry, 
is that of pattern design, for either small or 
large production. In either case, the design of 
the casting and arrangement of the pattern 
should be such as to facilitate the work to all 
concerned in the making of the mould in 
the foundry, also in the machining of 
the piece in the machine department. 
Further analysis of the part may show that the 


THis DrawinG Orrick REPLACES THE PATTERN SHOP FOR TEACHING PATTERN DESIGN IN THE 


UNIVERSITY 


be rightly claimed that too much time is con- 
sumed in reaching this goal that is not essential 
in a professional way in actual engineering 
practice. 

Time is at a premium in a four-year engi- 
neering course, and to meet this condition there 
is no manufacturing process subject that can 
be dispensed with without considerable detriment 
to the student in engineering. There are, how- 
ever, methods that can be applied in presenting 
the various subjects that will greatly improve 
the work, thus allowing a greater field to be 
brought into consideration and an awakening of 
the visualisation and inventive qualities of the 
student, thus rendering the work both congenial 
and instructive. 

\ knowledge of the manufacturing processes 
and related sciences directly connected with any 
particular line of vocational work is exceedingly 
interesting, and is of vital interest to the 
student in broadening his knowledge and tends 
to awaken a new sense of the subject as a whole. 
Fundamentals of manual operations are valu- 
able, but if treated as such alone are not at all 
interesting. Practical commercial problems, 
requiring for solution a combination of the 
fundamentals of manual effort and associated 


OF ILLINOIS. 


piece may be more economically produced in 
pressed steel, necessitating the re-designing of 
the object. This naturally leads into the study 
of dies and presses, a subject of considerable 
interest and worth to the engineering student. 


Manual Work Eliminated. 

Having carefully considered the value of the 
training in actual manual work necessary to 
produce a pattern and the amount of time that 
will be consumed, if the student is required to 
produce with any degree of nicety, it appears 
that it would be expedient to sacrifice the 
making of the pattern and utilise the visualising 
ability of students by substituting sketching and 
drawing to express ideas. Ability to do free- 
hand sketching and instrument drawing is a 
good asset to the engineer. 

At Illinois the work is carried on with the view 
of giving only that which may be of practical use 
in industry. Pattern design is the basis of the 
work, and is demonstrated by the use of various 
types of patterns, core boxes and auxiliaries. 
Pattern-department management is treated with 
the thought of giving instruction in organising 
such a department in a systematic manner to 
take care of the large amount of detail usually 
involved. 


365 


The University is using a text-book “ Pattern 
Design,’’ that has been prepared solely for the 
purpose of giving the student only that which is 
important in the engineering profession in this 
phase of his work which assists greatly in carry- 
ing out this method of instruction. 

It is often demonstrated in practice by draw- 
ings that have heen submitted for a particular 
cast part that the designer has a very meagre 
conception of the processes involved in pro- 
ducing the piece. Faulty design, from a produc- 
tion standpoint, is a problem that is daily con- 
fronted in commerce, causing considerable 
monetary loss. The designer, well-informed on 
the subject of manufacturing processes, can 
greatly overcome this condition. 


Craftsmanship Not Taught. 


The work necessary to build a pattern skil- 
fully requires considerable time. The manual 
work has its advantages, but it is not considered 
of sufficient worth for the time necessary to be 
expended by the student to cover sufficiently 
problems in pattern building required to present 
the different phases that are important in the 
design of a casting. 


Ease of Production Dominates Studies. 


Pattern design is presented with the thought 
of familiarising the student with the various 
ways and means of meeting the requirements 
with the least possible effort in producing the 
piece. By a careful study of these processes he 
is enabled to design a cast part in such a way 
as to facilitate the work to all concerned. Cast- 
ing design, pattern design and pattern construc- 
tion are studied in a thoroughly practical way. 

For pattern construction the student is given 
a problem that includes many different methods 
used in joinery, which he tackles by sketching 
the form of the piece or pieces required to con- 
struct the pattern. The next step is the study 
of the master pattern necessary to produce the 
metal-working pattern, study also being given 
to the triple-shrink pattern and its purpose 
explained. The designing of metal-pattern 
equipment is given extensive study, including 
pattern plates, patterns, core boxes, core driers, 
core-wire binding devices, core-setting devices, 
etc. Special problems are presented necessi- 
tating the designing of mechanical movements 
necessary in making a mould or a core, thus 
reducing the work to a minimum. 


Initiative Developed. 


There are many drawings of cast parts that 
may be simplified in design that present interest- 
ing and practical problems. A survey of blue- 
prints of drawings used in industry will verify 
this statement, and these furnish splendid prob- 
lems, as the student feels that his ingenuity is 
being put to a real practical test. Analysing 
work of this character furnishes an opportunity 
for the student to develop his ingenuity and 
prove his aptitude for mechanical work. The 
work is administered by supplying each student 
with a sheet of instructions explaining the neces- 
sary detail work. Problems of a very elementary 
nature, but requiring careful study, have been 
selected to introduce the student to the work. 
The ability of the student is quickly shown in 
devising ways and means of accomplishing de- 
sired results and a problem in keeping with his 
ability is given him for solution. In this method 
of instruction the alert student is not compelled 
to wait for those who are less fortunate. 

The work is carried on entirely in the draft- 
ing room, using freehand sketching and 
mechanical drawing, whilst eliminating the 
manual work of constructing the patterns. It 
has been found that the engineering students 
get four or five times the amount of technical 
knowledge and know more about general pattern 
work by this method of instruction than when 
they made the actual patterns in the laboratory. 
A manual has been prepared treating on pattern 
design presenting the subject purely from the 
engineer’s point of view. 


— 
=) 


Tantalum. 


By H. N. Bassett (Cairo). 


About the beginning of the nineteenth century 
the oxide of a new metal was found in a mineral 
in the British Museum which came originally 
from the United States. It was called colum- 
bium. A year later, another metal was dis- 
covered in the same mineral, and this was called 
tantalum. For a hundred years this metal 
resisted all attempts to produce any other than a 
very hard, brittle substance, but in 1903 a pro- 
cess was developed for making tantalum in a 
ductile form, in which state it could be drawn 
out into fine wire for electric lamps. Prior to 
the war all the tantalum used was made in 
Germany, but the situation has changed, and, 
since 1922, chemically-pure tantalum has been 
made in quantity in the United States. 

The ore from which it is made now comes from 
Western Australia, and is known as tantalite. 
It is a mixture of earths and often contains as 
much as 80 per cent. of oxide of tantalum. The 
ore is found at a desolate spot 450 miles from 
the nearest railway station, and in a_ place 
where water is very scarce and the shade tem- 
perature often over 120 deg. F. Simultaneously 
with the discovery that tantalum could be rolled 
effectively to a thin sheet, was made another— 
that tantalum acted as an electrolytic valve. 
When an alternating current is passed through a 
jar of dilute sulphuric acid, in which stand two 
rods, one of lead and the other of tantalum, the 
current passes in one direction only. This dis- 
covery gave a great fillip to the industry, and 
new uses for tantalum were soon sought for and 
found. 

Tantalum is a truly ‘‘ noble ’’ metal—more so 
than gold and platinum, for they are attacked 
by aqua regia (a mixture of nitric and hydro- 
chloric acids) and tantalum is not so attacked. 
Boiling concentrated sulphuric acid has some 
little effect on it. As it resists the attack of all 
the chemicals and antiseptics used in modern 
surgery and dentistry, there is obviously a field 
for it in these arts. At high temperatures tanta- 
lum dissolves gases readily, becoming harder 
than the pure gas-free metal, and brittle. All 
annealing operations must, therefore, be carried 
out in a vacuum. This property of absorbing 
gases is a valuable one, for the metal is thus of 
use for removing the last traces of gas from 
evacuated bulbs used in radio and other electric 
apparatus. The life of such bulbs is tremen- 
dously lengthened by the complete removal of the 
residual gases. 

Tantalum is very useful in dental work, for 
fine cutting edges can be formed by careful 
hardening and tempering. The metal is not 
harmed by iodine, acid or moisture, and can be 
sterilised in a flame. In ordinary incandescent 
electric lamps, tantalum is about 20 per cent. 
cooler than tungsten, which is generally used. 

In laboratory work tantalum is fast finding 
employment for many purposes for which 
platinum has always been used. It is entirely 
unaffected by oxygen up to 600 deg. C. and so 
can be used safely up to that temperature. 
Being unaffected by aqua regia it is more useful 
than platinum for the analysis of complex alloys 
and minerals, for which aqua regia is often used 
in the preliminary stages. In electrolytic 
analysis it is an excellent material for electrodes, 
as the metals plated on it can be removed by 
solution in aqua regia very readily without harm 
to the electrode. 

The United States Bureau of Standards has 
accepted tantalum as a substitute for platinum 
for weights up to 50 grams, and experiments in 
France by the similar body there have led to 
similar recommendations. The artificial-silk in- 
dustry owes much to tantalum, for the spinnerets 
through which the viscose is forced to make 
threads are now made of tantalum instead of 
gold or an alloy of gold and platinum, at a much 
lower cost. 

Jewellers are finding a use for this new metal 
(Concluded on page 368.) 
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Lead’s Low Level. 


By ‘‘ ONLOOKER.’’ 


With lead out of its *teens—on the right side 
from the buyer’s point of view—it seems hard 
to believe that not so very long ago, in 1926 to 
be exact, £35 15s. was paid for the prompt 
position, while a year earlier the quotation 
soared nearly to £44. That was not a record 
price, for in 1920, during the boom following the 
war, a figure of £52 was recorded, which com- 
pares with a low record of £9 in 1894. The last 
five vears have seen a steady downward drift in 
lead values, and the present price, below £12, is 
the lowest seen for many years. Coupled with 
the slumped quotation for silver, and here it 
must be remembered that lead is practically 
always produced jointly with that metal, the 
ruling quotation of £11 12s. 6d. appears to be 
unduly depressed, and in due course, no doubt, 
some improvement will be seen. 

In common with other members of the non- 
ferrous group, lead is suffering acutely from an 
unwieldly stock reserve, probably due both to 
over-production through unduly lucrative prices 
over a long period, and to the disastrous 
curtailment of consumption. Every trade using 
lead is taking well below normal, and the cable 
industry, which is the largest consumer of all, is 
at present running probably at less than 50 per 
cent. of normal. The building trade, though 
latterly showing some improvement, is down, 
too, while there has been a big drop in demand 
in connection with lead for storage batteries. 
Add to this the fact that in addition to the 
heavy stocks of virgin metal a more than 
adequate reserve of remelted pig is available, 
and we find ample reason why the current quota- 
tion should have declined in such a marked 
manner. 


At one period during the decline in lead values 
strenuous efforts were made by the producers’ 
association, usually known as the Lead Pool, to 
stop the rot, and metal was put into warehouse 
without rhyme or reason. This was when the 
quotation was round about the £20 mark, and 
for a time it looked as if these efforts might be 
successful; but heavy arrivals proved too much 
for this plan, and eventually support was relaxed 
and the market allowed to pursue the down- 
ward course which was dictated by failing 
demand and heavy production. On the whole 
the control exercised by the Lead Pool has been 
helpful, and the policy of reducing values in 
line with depleted consumption, once adopted, 
has been faithfully pursued. The future course 
of lead prices is somewhat uncertain, and some 
time ago it was suggested that the old relation 
of spelter to lead would be re-established, but at 
the moment zine is still 22s. 6d. below. The 
margin has narrowed, it is true, and if spelter, 
freed as it is from the trammels of control, is 
going to be the first of the non-ferrous group to 
begin an upward move, then it seems likely that 
its price ascendancy over lead will be regained. 

Fairly recently, and only after months of 
difficult argument and discussion, a 15 per cent. 
cut in the production of lead was instituted, but 
it is already evident that market opinion does 
not consider this sufficient, and no attempts have 
been made to bull the market. The United 
States producers are not, it must be noted, par- 
ticipating in this 15 per cent. cut, and since 
their contribution to the world total is in the 
neighbourhood of three-quarters of a million tons 
annually, there certainly does not seem to be 
any fear of a shortage of supplies. Stocks in the 
States are certainly very heavy, but lead in- 
terests across the Atlantic seem quite satistied 
to continue adding to their holding in optimistic 
expectation of better times to come. Among the 
world producers North America, of course, tops 
the list, for Mexico and Canada both turn out a 
big tonnage, but Australia must not be for- 
gotten, while Burma is another important factor 
in the lead situation. In Europe our chief 
producers are Spain, Germany and Belgium. 
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Selling Light Castings in Ecuador. 


According to the British Vice-Consul at 
Quito, Ecuador, the demand for stoves, baths and 
sanitary appliances is relatively large, there 
being no local production of these articles, and 
the bulk of the country’s requirements are met 
by imported goods. The British share in the 
trade is rather low and there would appear to be 
a field for expansion. 

Stoves.—Cooking stoves are only used in 
Ecuador by a small percentage of the population. 
The bulk of the lower and poorer classes use 
brick cooking stoves, burning charcoal, these 
being economical and requiring almost no initial 
outlay. There is a small demand for cast-iron 
wood-burning stoves. The imports of this item, 
however, only reached 607 ewts. in 1928, most of 
which were supplied by Germany and the United 
States of America. In view of the mildness of 
the temperature in the non-tropical regions, the 
use of heating stoves is rare, and when such a 
commodity is occasionally required preference is 
shown for small electrical radiators. 

Sanitary Appliances.—On the other hand, the 
demand for sanitary appliances is of greater im- 
portance, and there is a good sale for baths, 
washstands, water closets and pans. New build- 
ings are constantly being erected both at Quito 
and Guayaquil, and a number of these consist of 
small flats. The demand is, therefore, chiefly for 
small compact appliances which include small 
baths, cheap lines of earthenware wall basins and 
light flushing cisterns. It 1s said that the 
British products are too heavy to secure any 
considerable sale. 

Baths.—The chief demand in 1928 was for 
porcelain baths, the imports of which amounted 
to 1,378 ewts., valued at $82,995 sucres, of which 
Germany supplied 791 ewts. and the United 
States 347 cwts. Enamelled cast-iron baths to 
the value of 32,817 sucres were also imported in 
1928, the bulk of which came from the United 
States. The British share in this item was negli- 
gible, and it is evidently due to the fact that 
British baths are more expensive. The chief 
demand is for baths of 5 ft. in length, with 
nickel-plated hot and cold taps and wastes. _ 

W.C. Pans.—Porcelain pans were again im- 
ported in a -larger amount than cast-iron 
enamelled pans. The imports of porcelain pans 
in 1928 amounted to 31,810 kilos, valued at 
$44,915 sucres, of which the United States sup- 
plied 11,924 kilos, Germany 10,048 kilos and 
England 9,838 kilos. The imports of cast-iron 
enamelled pans were only 10 tons. valued at 
$11,403 sucres, of which roughly 9 tons came 
from the United States and the balance from 
England. There is a preference shown for closets 
with chain-pull cisterns, evidently due to their 
lower price. 

Lavatory Basins.—In this item preference 1s 
again shown for the porcelain article. Great 
Britain was the chief supplier in 1928 of both 
porcelain and cast iron. The wall basin is the 
popular type. The imports of porcelain lavatory 
basins amounted to 12,450 kilos, valued at 
17,720 sucres, of which England supplied 
8,731 kilos. Out of 108 cwts. of cast-iron 
enamelled basins imported, England supplied 
roughly half and the United States just under 
one-third. There is also a small demand for 
pedestal washstands, but this is limited to the 
requirements of a few well-to-do builders. 


Trading Methods. 

The first consideration in the Ecuador market 
is price, and consequently British manufacturers 
are likely to increase their trade only if their 
prices compare favourably with those of their 
competitors. In view of the high ocean and rail- 
way freight, goods should be of the lightest 
quality. If these requirements could be met and 
adequate local representation obtained—which 
can only be done effectively by visits of expert 
travelling representatives —- British manufac- 

(Concluded on page 368.) 
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Some Observations on the Preparation and Use 
of Synthetic Sand.* 


By L. B. Knight. 


it is not the purpose of this Paper to analyse 
specific problems arising from the preparation 
and use of synthetic sand, but rather to present 
a few practical observations ‘made in many 
foundries where synthetic sand has been success- 
fully used. The author realises that it is bevond 
the scope of any one Paper to treat with all the 
problems arising from the use of synthetic sand 
and a bonding agent. If, as a result of this 
Paper, interest can be aroused in the several 
foundries so that Papers will be presented at 
future meetings treating with special features 
in the development and continued successful use 
of a rebonding programme, the main purpose of 
this Paper will have been realised. 


Widespread Use of Synthetic Sand. 

The use of synthetic moulding sand has in- 
creased extensively and rapidly in the last few 
vears until to-day there is practically no class 
of ferrous casting which is not cast somewhere 
in synthetic sand. As the deposits of natural 
bonded sand, suitable for moulding, are ex- 
hausted, the foundryman is forced, due to lack 
of this natural material and the high cost of 
transportation, to investigate the possibilities 
and application of one of the several bonds used 
for reclaiming used sand and for making 
synthetic sand. The cost of disposal of waste 
sand, and the volume of new moulding sand to 
he handled, also are problems which cause the 
foundryvman to search for more economical 
methods of obtaining suitable sand _ for 
moulding. 

From the development of the use of the 
several bonds for synthetic sand, it would 
appear that the use of synthetic sand is the 
answer to the problem. Then the question to 
be faced is: How should one use the bond to 
obtain maximum economy and efficiency by its 
use? Hereafter in this Paper the author uses 
the words rebonded’”’ or ‘ synthetic sand 
to mean sand which has had one of the com- 
mercial bonds added to the silica grain to give 
it the required bond strength. 


Uniformity of Product. 

There is no basic difference between natural 
moulding sand and synthetic moulding sand. 
Both are made up of silica grains, clay and 
moisture, but with synthetic sand it is possible 
to obtain a more uniform product. Uniform 
grain size, quality and quantity of clay, and 
moisture percentage, may all be controlled in 
synthetic sand. Thus, it is possible always to 


obtain a sand with definite standards of per- 
meability, bond strength and moisture, pro- 


vided proper mechanical-mixing apparatus is 
used to obtain and maintain that result. Also, 
the usual amounts of impurities, such as iron 
oxide, lime, ete., found in natural sand are 
absent from synthetic sand. This results in a 
more retractory product, providing a pure silica 
sand and high-grade fireclay are used, which, 
in turn, means less burning-on and cleaner 
castings. The fireclays used for bonding have a 
fusion point approximating 1,650 deg. C., while 
the clay in most natural-bonded sands will fuse 
at temperatures several hundred degrees below 
this figure. 


Mechanical Mixing Necessary. 

It has taken nature ages, in the case of uni- 
form natural-moulding sand, to coat each silica 
grain with a film of clay. A synthetic sand 
must have each grain coated with clay, dis- 
tributed as bond uniformly throughout the mass 
of the sand. This requires mechanical mixing, 
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and there are several machines on the market 
recommended for this purpose. The batch-type 
muller, with its concentrated mulling or rubbing 
action, is used most widely and successfully for 
preparing rebonded or synthetic sand. The 
intensive mulling and rubbing action coats each 
silica grain with its film of clay and develops 
the maximum strength of the bond used. This 
means that for a given bond strength less bond 
may be used when mixed in a batch-tvpe muller 
than when mixed by any other method. The 
less bond required to develop a given bond 
strength the higher the resulting permeability 
will be, and, other variables being constant, the 
cleaner the casting poured in this sand will be, 
with resultant lower costs. 

A rebonding programme should be approached 
in such a way that the best results may be 
obtained with a minimum of expense and diffi- 
culty. This means somewhat of an educational 
programme for the moulders and operating men. 
Many foundries have found it most profitable 
to start their rebonding programme with their 
facing sands. Here the volume of sand affected 
is small, and the results may be closely checked 
and necessary changes in the mix made with a 
minimum of expense. Definite standards of 
permeability, bond strength and moisture must 
be established. This is best accomplished by 
observing the results obtained with various sand 
and clay mixtures used as facing sand. The tests 
should all be conducted with the ultimate aim 
of obtaining a mix which will give a sound cast- 
ing with the best possible surface. Thus, a mix 
is desired with the minimum of bond necessary 
to obtain a draw from the pattern and prevent 
swells, cuts, washes, etc., when the casting is 
poured. Permeability should be sufficiently high 
to allow the free passage of all gas from the 
mould, but not so high that penetration will 
occur. It has been found in practice that the 
moisture range for fireclay-bonded synthetic sand 
is from 4 to 5.5 per cent., and where bentonite 
clay is used, 2.5 to 4 per cent. 


A Practical Illustration. 

Figures on mixtures and standards used in a 
grey-iron shop making farm-implement castings 
are as follow:—Daily additions of silica sand, 
clay and coal dust are made to the heaps. These 
additions are made up of two parts of silica sand 
and one part clay bond and one to three coal 
dust mulled with about 2 per cent. moisture. 


The amount of moisture (2 per cent.) in the mix , 


is so small that the addition is practically like 
meal. This simplifies the spreading of it on the 
heaps and helps to distribute the bond evenly 
throughout the heap. 


It is essential that the moisture content in the 
addition be kept as low as possible where con- 
centrated mixes of sand and clay are used. 
Otherwise, the chance of clay balls forming will 
he greatly increased. It was further found in 
this shop that, if the addition was carefully 
spread over the length of the used heap, and 
the heap cut over before moisture was added, 
that about 25 per cent. less bond could be used 
to obtain the required bond strength. Then 
water was added and the heap cut over several 
times. Samples were taken from several places 
in the heap and it was found that the sand 
was more uniform in permeability, bond strength 
and moisture when this procedure was followed, 
than when the moisture was added without first 
cutting the heap and addition dry. 


Amount of Sand Addition Required. 
The amount of bond in the addition (33 per 
cent.) cuts the volume of addition to the heap 
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necessary to maintain the required bond 
strength. Natural-bonded sand usually con- 
tains 12 to 15 per cent. clay. On that basis 


one-half to one-third the usual volume of sand 
addition is necessary to furnish a_ required 
amount of bond to the used heap. There may 
be some question as to whether or not this is 
the best method of adding the bond to the heaps, 
but where it is not possible to treat all the 
sand, as in a continuous system, the above-out- 
lined method has many advantages. 

The decreased volume of sand addition elimi- 
nates the handling of a great amount of waste 
sand. The handling of both the addition and 
waste sand is reduced to a minimum. With 
proper supervision and care exercised in making 
the additions, the practice as outlined will give 
satisfactory results, as is evidenced by the fact 
that the foundry referred to has followed this 
practice for more than a year and a-half. Tests 
showed that a much smoother casting would 
result if the pattern were faced. The heap sand 
was mulled with additional coal dust and the 
mulling action increased the bond strength of 
the sand without further addition of bond. 


A Sand Specification. 

For a casting weighing approximately 150 Ibs. 
—the mould being sandslinger-rammed—the fol- 
lowing specifications have been established and 
are maintained as closely as possible :— 

Heap  Sand.—Permeability, 80-90;* shear 
strength, 1.2 to 1.4, and water, 5.0 per cent. 

Facing Sand (32 parts heap sand, 4 parts 
coal dust, mulled 5 min.): Permeability, 60-70; 
shear strength, 1.5 to 1.7, and water, 5.0 per 
cent. 

With sand maintained to the above specifica- 
tions, and with the rebonding programme fol- 
lowed as outlined, satisfactory results were ob- 
tained. A clean, sound casting resulted, with a 
considerable decrease in scrap loss and cleaning 
time over previous practice. In a foundry where 
the work is not done on a continuous system, or 
where they have no central sand-preparing plant 
where the sand is mulled, it is necessary to face 
the pattern, except in some types of light cast- 
ings. In many cases where sand-handling and 
conveying equipment has been installed without 
provision for mulling all of the sand in the 
system, it has been necessary to have a battery 
of muller-type mixers to prepare facing sand, 
because the condition of the sand as it came 
from the moulders’ hoppers was not uniform 
enough in quality to produce sound, clean 
castings. 


Cost of Facing Sand. 


The cost of the necessary labour to prepare 
and distribute the facing sand to the moulders, 
as well as the moulding time lost by the moulder 
in facing the pattern, makes this a costly prac- 
tice. The recent trend, however, has been to 
make all the sand in the system a facing sand 
by installing muller-type mixers for the prepara- 
tion of the sand in the system. Too much atten- 
tion has been given, in the past, to the convey- 
ing and distributing of the sand, and not enough 
attention to the heart of the system—the con- 
dition of the sand. It has been demonstrated 
conclusively at great cost to some few foundries 
that, regardless of how the sand is conveyed, if 
they cannot get sound, clean castings from this 
sand, the expenditure for the system should 
never have been made. 


Development in Continuous Systems. 

The development in the use of synthetic sand 
in continuous systems, and the elimination of 
the facing operation, is best shown by citing a 
recommended installation for a shop operating 
continuously. In this shop one grade of sand 
should be used for both core and moulding sand. 
A clay bond is used for addition to the silica 
sand. After the casting is poured on a power 
conveyor, it travels to a central shakeout sta- 
tion where it is shaken out and the castings 


* These figures relate to American standards. 
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taken to the cleaning room. The sand drops 
through a grating on to a belt or apron con- 
veyor with provision made to remove all metallic 
refuse. The sand discharges from the magnetic 
belt-conveyor directly into the boot of a centri- 
fugal discharge elevator, then is elevated and 
discharged into a revolving hexagonal screen. 
Here hard cores and other foreign material are 
removed and discharged down a tailing spout to 
a box on the floor. The sand, after being 
screened, drops into a 100-ton storage hopper 
with two outlets into 2,000-lb. batch-measuring 
hoppers located over a batch-type muller. 


Control of Properties. 

The use of the batch mixer in the system 
ensures positive control of the permeability, bond 
strength and moisture of the sand, and, because 
of the uniformity of the sand, all the sand can 
be made a facing sand. This eliminates the 
preparation of special facing sand and the facing 
operation by the moulder. All additions of 
bond, moisture and coal dust are made in the 
mixer, and the operator can be certain that each 
batch of sand is exactly the same as each pre- 
ceding batch. The mill turns out about 30 tons 
of prepared sand per hour. The prepared sand 
discharges from the mixer on to an inclined 
belt-conveyor, into an aerator to aerate the sand, 
and from this aerator it discharges on to a belt- 
conveyor where the sand is ploughed off into the 
moulders’ hoppers located above the moulding 
machines. 


Methods Available. 


A number of different methods are used to 
establish and maintain a rebonding practice in 
a foundry. The method used is governed by 
the size of the foundry, the equipment on hand, 
the ability to purchase new equipment and the 
type of casting to be made in the sand. Some 
plants merely put a small amount of bond on 
the poured mould before it is shaken out. The 
bond then is cut into the heap and tempering 
is done at the same time. This method usually 
is unsatisfactory, particularly if followed for any 
great length of time. Clay balls, non-uniform 
distribution of the bond and a_ considerable 
excess of the bond, all tend to result in a poorer 
quality of casting, a dirtier casting and greater 
scrap 


loss, 


Concentrated Bond Additions. 


Other shops mull a concentrated addition of 
bond—say, two parts of sand to one part of clay, 
or even one part of sand to one part of clay— 
with a minimum of moisture (not over 2 per 
cent.) and distribute this mix over the heaps as 
they would new sand, only in considerably less 
quantity, and then the heaps are cut over. This 
helps to distribute the bond more uniformly 
throughout the heap and practically eliminates 
clay balls. The full efficiency of the bond is not 
obtained, however, because the coating of the 
silica grains, except for those mulled with the 
bond, is left to contact with the more heavily 
bonded sand grains. This means that there is 
an excess of bond present which tends to result 
in dirtier castings than would be possible if this 
excess bond were not present. This method is 
used comparatively widely, however, and the 
results obtained are extremely favourable when 
compared with the practice of adding the raw 
clay to the heap. 

The standards of permeability, bond strength 
and moisture should be set and maintained at a 
minimum in the sand that will result in con- 
sistently good results—sound, clean castings. If 
the sand is too close—i.e., the permeability is 
too low—an excessive amount of scrap will 
result, due to blows, scabs, etc. Too open a sand 
will cause penetration and rough-surfaced cast- 
ings. An exceedingly high bond-strength, show- 
ing an excess of bond, will tend to decrease 
permeability and result in dirtier castings, with 
excessive cleaning costs and a poorer quality of 
product. An excess of moisture will close up the 
sand, cause scabs, blows and dirtier castings, 
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with excessive 
cleaning costs. 


Minimum Clay and Moisture Desirable. 

The minimum amount of clay and moisture to 
develop the bond in the clay should be used. 
This minimum is determined by the results ob- 
tained when a casting is poured in the sand. 
The bond strength should be sufficiently high to 
give a clean draw from the pattern and prevent 
swells, cuts, washes, etc., in the casting, result- 
ing from too weak a sand. By far the most eco- 
nomical and satisfactory rebonding programme 
can be carried out in a continuous system as 
described in this Paper. In such a system, all 
the sand is subjected to the same treatment each 
time it is used. All foreign material is removed 
and absolute control can maintained over 
the sand mixtures. All additions of bond, mois- 
ture, coal dust, etc., are made in the mixer, and 
each batch can be controlled by the operator and 
kept in the mill until it is in the same con- 
dition as the preceding batch. Standards of 
permeability, moisture and bond strength can 
be established and maintained to extremely close 
limits. 


Rules for Successful Use of Bonding Material. 

Once, again, then, the successful use of a 
bonding material depends, first, on establishing 
proper standards of permeability, bond strength 
and moisture, and second, on maintaining these 
standards which have resulted in sound, clean 
castings with as little variation as possible. The 
second rule demands the close attention of those 
in charge of the sand. Wherever possible, fre- 
quent tests of permeability, strength and mois- 
ture should be made. The results of these tests 
should be tabulated and distributed to the 
several foremen in order that they may be cer- 
tain that the sand on their floors is in proper 
condition. 

A permanent record of all tests made should be 
kept for reference, so that defects attributable to 
sand found in the castings after they have gone 
to the cleaning room, or even through to the 
machine shop, may be checked for variations in 
sand condition which may have caused them. 
Some foundries plot daily curves of permeability, 
hond strength, moisture and scrap loss due to 
sand, i.e., blows, scabby castings, cuts, drops, 
sand holes, etc. In a very short time (with other 
variables constant) it is possible to tell the ap- 
proximate percentage of sand scrap by the chart 
of the sand tests, or vice versa. 


Co-operation Essential. 

Close co-operation between the sand control 
laboratory and the foreman is essential. It also 
is necessary that no one but the man in charge 
of the sand be allowed to change the additions 
to a particular heap or the facing mix for a 
particular pattern, and any additions should be 
made on written order only. Some of the larger 
foundries pay the ‘‘ sand gangs’”’ on a_ piece- 
work basis. On such a basis, the sand labora- 
tory issues to each foreman of a group of floors 
a slip calling for a definite quantity of heap 
addition or facing sand for each particular floor. 
When the labourer delivers the amount of sand 
called for on the slip, he receives the slip; and 
when he turns it in to the timekeeper, it forms 
the basis on which he is paid. This method of 
making additions ensures against any one floor 
receiving more or less sand than the slip calls 
for, assuming, of course, that the average 
labourer will not work for nothing and will try 
to make all that he possibly can. In any ease, 
it is a step forward towards positive control and 
maintenance of the standards of permeability. 
bond strength and moisture, all of which are 
necessary to ensure sound, clean castings. 


scrapped castings and higher 


be 


THe No. 4 FURNACE at the Cardiff works of the 
British (Guest Keen Baldwins) Iron & Steel Com- 
pany, Limited, recently produced 4,250 tons of pig- 
iron in one week. The highest weekly output from 
the furnace previously was 4.040 tons. 
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Selling Light Castings in Ecuador. 
(Concluded from page 366.) 


turers would undoubtedly obtain a larger share 
of the market. The chief purchasers of sanitary 
appliances, pipes and fittings are the municipal 
councils, who invite tenders from time to time, 
and the success of a manufacturer depends on 
effective local representation as well as on ability 
to quote competitive prices. Certain municipal 
bodies, as that of Quito, keep regular stocks of 
sanitary appliances such as baths, water closets 
and washstands, which are sold at cost price to 
house proprietors, usually of small means, so that 
they require the cheapest article. 

Dealers in sanitary ware in Ecuador make 
direct importations from manufacturers, with the 
intervention of a commission agent when such is 
available. The rate of commission payable to 
agents is a matter that varies and is subject to 
previous arrangement between the two parties, 
Such agents, however, usually expect a commis- 
sion of from 5 to 10 per cent. All quotations 
should be submitted c.i.f. Guayaquil, including 
consular fees, and the terms of credit generally 
demanded are 90 days. 

A list of importers of heating and sanitary 
appliances in Ecuador can be obtained on appli- 
cation to the Department of Overseas Trade, 35, 
Old Queen Street, S.W.1. 

The duties payable (Tariff Item No. 402) are 
for baths, bideles, bidets, hip-baths, w.c. pans, 
washstands, urinals and water-closets, of cast 
iron, steel or wrought iron, whether covered with 
faience (loza) glazed, enamelled, or not, includ- 
ing the said articles of pottery, ceramic, porce- 
lain, earthenware, glass and any other material; 
also essential parts thereof, provided that they 
appear from their manufacture and completion 
to be intended for and only suitable for use in 
connection with pipes, conduits and sewerage, 
7.50 sucres per 100 kilos gross; for (Tariff Item 
No. 404) caloriféres, cookers, stoves and ovens or 
furnaces for burning coal or wood, of cast iron, 
plain or not, 15.00 sucres per 100 kilos; and for 
(Tariff Item No. 497), caloriféres, cookers, stoves, 
ovens and furnaces, also heaters, of iron, to burn 
coal, gas, wood, or liquid fwels, 40.00 sucres per 
100 kilos gross. 

The latest quotation for an Ecuadorian dollar 
is 29 pence. 


Tantalum. . 

(Concluded from page 366.) 
and are making watch cases, guards, pendants, 
chains and all kinds of decorative jewellery of it. 
When polished it is bright like silver, and does 
not tarnish or stain when worn, as does silver. 
Pen nibs have already been made of tantalum. 
It is as strong and elastic as steel and is not 
acted on by ink. The point of a tantalum nib 
can be hardened by simple heating in air, 
whereas a gold nib must be tipped with iridium. 
The name is, perhaps, not so apt now as when it 
was applied first, for no longer is the metal tan- 
talising. The difficulties of treatment which made 
it so have been overcome, and to-day it is well 
understood, and its application to everyday uses 
increases every month. 


New Companies. 


National Zinc Castings, Limited, 
Street, London, E.C.—Capital £1,000. 

W. F. Shum, Limited, 32, Duke Street, Birming- 
ham.—Capital £1,000. Ironfounders, etc. 

Component Metal Pressings, Limited, 3 and 5, 


95. Gresham 


Oxford Street, Birmingham.—Capital £3,000. 
Directors: H. J. Vizor and W. Dobson. 
Aluminium  Spinnings, Limited, Shrewsbury 


Works, Vittoria Street, Birmingham.—Capital £500. 
Directors: A. E. H. Silver and Mrs. 8. A. Mould. 
Derby Castings, Limited, Britannia Ironworks, 
Duke Street. Derby.—Capital £20,000. Directors: 
A. N. B. Stewart, C. M. Smith and E. J. Driscoll. 
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The Gating and Pouring of Castings.* 


By E. V. Ronceray (Paris). 


In his lectures given at the Paris Foundry 
High School, the author defines a satisfactory 
casting as one meeting the following condi- 
tions: (a) To be sound; (b) to be free from 
internal strains; (c) to have the desired proper- 
ties (strength, composition, ete.); and (d) to 
be as low in price as possible, consistent with 
above conditions. Soundness is considered as a 
basie condition, for the lack of reasonable sound- 
ness generally means a waster, whatever the 
strength of material or low cost might be. 

For a certain class of castings, especially large 
thin ones with unequal thicknesses, the matter 
of internal strains is very serious. This question 
could make the subject of an_ interesting 
lecture. It is now recognised that by a nor- 
malising treatment at 600 deg. C. strains can be 
practically done away with. This will certainly 
become a standard requirement in future. 
Coming back to above conditions, it follows that 
all efforts must be made to produce castings as 
sound as possible, at a minimum cost. This 
simple proposition embodies all the knowledge 
available in foundry practice, and_ includes 
gating, risering and the feeding of castings, and 
a discussion of these factors is the main purpose 
of this Paper. 


Liquid Contraction. 


Most of the molten alloys used in the foundry 
decrease in volume and increase in density dur- 
ing cooling and while approaching solidification. 
This is what is termed “liquid contraction.’ 
There is also a change during solidification and 
another change after solidification, during cool- 
ing to normal room temperature. These three 
changes are finally in the way of a reduction in 
bulk, except in a few cases. The liquid contrac- 
tion must not be confused with the two other 
changes. The first one affects soundness, but 
the others, especially the last one, have more 
reference to internal strains and size of castings 
when cold. 


Factors Affecting Shrinkage. 


It is well known that an ingot, the simplest of 
all castings, has a tendency, whilst cooling, to 
show a hollow part, which is the result of all 
influences acting on it: effect of mould sides, 
method of pouring, temperature of metal, 
method of feeding, etc. The procedure is well 
known. Numerous processes have been devised 
to reduce this hollow part in such ingots, be- 
cause such defects impair commercial value and 
reliability. 

Professor Portevin, in his lectures at the Paris 
Foundry High School, defines the conditions 
under which there would be no piping in an 
ingot or casting, as follows:—(1) If there was 
no change in volume; (2) if the mass was con- 
stantly of equal temperature, the volume 
changes would take place at the same time on 
the whole mass; (3) if, although the mass is of 
unequal temperature, the cooling would progress 
by parallel layers (horizontal, for instance), and 
(4) if the cavities formed by liquid contraction 
were filled during the cooling (using such pre- 
ventives as feeding heads and rod feeding). The 
shrinkage in a mould is the volume change 
occurring from the end of feeding until com- 
plete solidification. It is contained in a zone 
enveloped by isotherm lines. If there were no 
action of gravity, nor influence of gating, nor 
of unequal cooling, it would be central. To 
avoid the cavity in the castings, the process con- 
sists in altering the isotherm lines so as to throw 
the contraction void away from the useful part 
of the casting. 

The means adopted to obtain these results 
are: (a) By heating certain parts of the mould 
by various means (metal stream, position of 


* A Paper read before the Newcastle Branch of the Institute 
of British Foundrymen, Mr. A. Logan presiding. 


runners, etc.) or by reducing the conduction 
power of mould sizes (dry sand or cores, etc.) ; 
(b) by cooling certain parts of the mould (chills, 
cooling ribs, nails, etc.), and (c) by rod feeding. 
The above information will enable one to under- 
stand the reason for location of shrinkage holes 
in ingots, as shown in Figs. 1 and 2. Thus there 
is available some information as to the condi- 
tions which have to be met in order to produce a 
sound casting, but they are not always easy to 
meet. For instance, many castings are of the 
character of ingot ‘‘C,’’ Fig. 2, in which case 
it is very difficult to feed the lower part of the 
mould, when the middle section has set. The 
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able in foundry practice. Metal always contains 
more or less gas, either resulting from internal 
chemical reactions (for example, oxidised steel) 
or dissolved gas from various sources. The solu- 
bility of these gases varies according to tempera- 
ture and pressures, so that in many cases their 
evolution during the solidification process, under 
changing conditions of temperature and pres- 
sure, brings complications. Sometimes it 
develops an apparent increase in volume (for 
example, cauliflower tops in steel ingots) and 
sometimes it produces holes of various kinds. 
This refers to metal. 

Other sources of gas are to be found also, 
namely, those produced bythe distillation of sub- 
stances in mould and core sands, when brought 
into contact with the molten metal. The fact 
that a portion of these gases always penetrates 
into the metal is not generally realised. Under 
certain bad conditions, such penetration con- 
tinues until solidification, producing what the 
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ingenuity of the foundryman must be called 
upon to find remedies. 


Principal Types of Gating. 

The principal methods of gating moulds are: 
(1) Top-gating; (2) down-gating, and (3) com- 
binations of above methods. All these have their 
advantages and their drawbacks. Top-gating is 
most liable to entrain the sand and produce cold 
shuts. It may cause displaced or washed cores, 
but the sprue weight is always less than with 
down-gating, and, if properly dimensioned, may 
serve as a feeding head. The hottest metal is at 
the top, where hot metal is generally needed. 

Down-gating is less liable to cause washing of 
sand and is often preferred for deep moulds, but 
it brings the hottest metal at the bottom, and in 
many cases favours shrinkage (see first ingot, 
Fig. 1). This gating is not so simple as the top 
one, and it requires a heavier weight of sprues, 
hence its higher cost. 

Sometimes, by a combination of the above 
methods, bottom-gating is arranged to bring the 
metal in the mould at different heights, in which 
case the feeding is better, but at a higher cost. 


Precautions Necessary in Gating and Feeding. 

So far it has been assumed that the metal is 
fundamentally clean, having no occluded gases 
and being poured in a neutral mould, that is, 
one not liable to produce any gas or other 
defects, ideal conditions which are never obtain- 


/ntlvence of yoeed of pouring 
author has called the ‘Leonard effect,’’ scabs, 
boiling, etc., which cause losses. The ‘‘ Leonard 


effect ’’ is produced by gases escaping from a 
congested part of sand, strongly heated by metal 
and not sufficiently permeable to allow the 
amount of gases produced to escape to the 
exterior of the mould. Scabs, boiling and the 
like are well known by foundrymen, but 
‘* Leonard effect ’’ is not always realised. In 
many cases a waster had been brought to the 
author for advice, in which holes had been the 
result of ‘‘ Leonard effect,’’ while the questioner 
thought it was either wrong metal or shrinkage 
cavities, or something else. That is why it is 
stressed that the above causes, and especially 
‘* Leonard effect,’’ are not to be confused, as it 
is often the case, with real shrinkage cavities. 
Another fact of importance is what the author 
has christened ‘‘ Effet Custer,’’ which occurs when 
cold sulphurous iron is poured in entraining 
air in the mould. ‘‘ Custer ’’ experiments have 
been explained in ashort article,? some years ago, 
that was hardly noticed. Undoubtedly it is 
quite easy to get either a waster or a sound cast- 
ing, even with very sulphurous iron, according 
to the method of pouring.’ Slag inclusions, loose 
particles of sand, ete., can also be detrimental. 
Returning to the conditions appertaining to 


on “ Defects on 


1 See E. 
Castings,” val. r Paris Foundry High School. 
2 “The Foundry.” 
3 FOUNDRY TRADE JOUBNAL, August 31, 1922. 


the filling and feeding of a mould, it is apparent 
that proper care must be taken along the fol- 
lowing lines:—(1) to fill the mould with clean 
metal which has little or no tendency to evolve 
gas and to entrain air, if the metal is cold; (2) 
to avoid entraining slag, dross, dirt, ete., or to 
stop such, before entering the mould cavity; (3) 
to put in the mould sufficient pressure to hold 
in solution occluded gases, and to resist the 
pressure of gas generated by heat in moulds and 
core materials; and (4) to satisfy one of the four 
conditions cited earlier in order to avoid shrink- 
age cavities. 
Clean Metal Most Important. 

The first point is to have clean metal, and to 
take care to keep it clean until it is in the cast- 
ing cavity of the mould. For cast iron, it is 
the common practice of the author to use the 
syphon brick in the cupola, which has been 
described in the technical press.4 The iron then 
is practically free from slag. 

An additional precaution is to use one of the 
forms of skimming ladle, which can be of a much 
more simple construction than the ‘‘ tea-pot 
ladle. Finally, when the work is especially im- 
portant, and also when slow pouring is desired, 
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by avoiding congested parts in providing large 
holes in box castings, etc. When moulding, a 
down sprue must not be placed too close to a 
casting. Many defects arise from this cause, and 
escape observation because the castings are exam- 
ined when the sprues have been separated. For 
the same reasons, castings must not be placed too 
close to each other in a mould, because the sand 
in between the two castings can be heated to such 
a degree as to force gas into the mould during 
the solidification process. It always is advisable 
to take special care to vent properly such con- 
gested places and to use at these places a very 
open sand, or even a dry sand core, carefully 
vented. 

The other gas effects are combated by using 
sand as permeable and as dry as possible, by 
proper venting, by proper distribution of metal 
in the mould--so as to divide the amount of 
molten metal passing a dangerous spot—by hav- 
ing a sufficient head of metal and sometimes by 
using material not liable to produce gas (such 
as chills or special refractory materials). 

The above precautions practically cover points 
1, 2 and 3 cited, and it remains, then, to study 
the best means for covering point 4, and particu- 
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refractory head on ingot mould. 


F, G—Influence of ingot shape— 


F—lInversed ingot mould; G—Straight ingot mould. 


a filter pouring core should be used. It is very 
effective for avoiding entraining air in the mould. 
This filter core can, when greater precautions are 
required, be covered by a cardboard washer, to 
prevent any particle of slag or dust penetrating 
into the mould. The cardboard burns, after hav- 
ing stopped the first stream of metal, and dirt 
or slag subsequently floats on the top. 

Various basins are also used to fulfil the same 
purpose. These include the plug basin, the 
Schneider basin, the Van Riet basin (Figs. 3 and 4) 
and others, the principles of which are easily 
understood on studying the sketches. The idea 
is to keep the basins full of metal during pour- 
ing. Various methods also are used to arrest 
or collect any slag, dirt or dust which has pene- 
trated or is formed in the mould, by such means 
as the ascending gate or filter core inside the 
mould. The object is to separate by some means 
the lighter impurities from the metal, and to 
retain them outside of the casting. The ingenuity 
of foundrymen can be exerted to find means, in 
view of this result. 


The “Leonard Effect.” 

Altogether apart from these precautions, 
special care must be taken to avoid the gas-effect 
mentioned above, and above all the ‘‘ Leonard 
effect,’’ which is often confused with other 
defects, especially shrinkage. The methods con- 
sist in short to produce a minimum amount of 
gas, and to provide the maximum of outlet for 
its escape. To this end, cores must be made 
with a minimum of binder; further, sand must 
be selected with the maximum of permeability, 
and vents must be provided of large enough size 
and number, etc. The designer can also help 


4 “ Fonderie ‘Nouvelle,” January, 1922, or E. V. Ronceray, 
Lessons to Paris Foundry High School, or “ Melting Iron in the 
Cupola,” by J. BE. Hurst. 


larly to select the best possible arrangements of 
gating and feeding. 

In previous Papers® the writer has shown re- 
sults which had been obtained without attempt- 
ing to explain why these results were obtained. 
Years of thought and experimenting have led the 
writer to find reasonable explanation for most of 
these facts, and in some cases have led to the 
belief that better methods could be used to obtain 
good castings with more certainty. 

Feeding Heads Sometimes Eliminated. 

In these Papers, it was explained that a cer- 
tain number of castings could be made without 
feeding heads, and it is now possible to under- 
stand the reasons. It must be mentioned here 
that the elimination of feeding heads is not, 
after all, of paramount importance, especially in 
cheap alloys, but the knowledge of exact con- 
ditions is useful for improving the conditions of 
sand preparation, moulding, gating and feeding, 
so as to get nearer to the ideal of obtaining 
sounder castings. 

Many feeding heads are used indiscriminately, 
and very often do more harm than good. The 
experiments made have permitted of differentia- 
tion between shrinkage holes and other gas 
troubles, which are so often confused with shrink- 
age cavities, with the result that better con- 
ditions of sand preparation, venting, cleaning 
metal, etc., have resulted. 

Also the writer must mention that, in spite 
of all his efforts to avoid it, certain arrangements 
of gating are spoken of under his name. He 
calls attention once more to the fact that he 
claims no personal credit for these méthods. 
Most of the facts brought out are other people’s 
ideas. The writer merely tried to correlate these 


5 “The Foundry,” October 15, 1922; The FounprRY TRADE 
JOURNAL, June 1, 1922. and April, 1923. 
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ideas so as to throw light on an obscure part of 
foundry practice. 


Three Essential Considerations in Pouring. 

The main factors that have to be considered in 
the pouring of castings can be enumerated as 
follow: —(1) temperature of pouring; (2) speed 
of pouring; and (3) gas evacuation from the 
mould. 

Temperature of Melting and Pouring. 

The temperature of melting must be such that 

the qualities of the metal are at their best, 


Fic. 3.—ScHnerer Basin. 


This varies with different alloys. Some must 
be melted hot and cooled before pouring; some 
must not be heated above certain temperatures. 
Knowledge as to these conditions is generally 
available. Such knowledge, however, is not 
available about the best temperature of pouring, 
which varies largely with the shape and size of 
castings. It can be said, in any case, that the 
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Fic. 4.—Van Riet Skimmine Basin. 


pouring temperature must be high enough for 
the metal to fill the mould entirely; and apart 
from proper gating, this evolves the notion of 
what has been called at the Paris Foundry High 
School ‘‘ Coulability,’’** which may be said to be 
the combination of all actions concurring to the 
property of metal to fill a mould (temperature, 
composition, viscosity, etc.). 

At the same time, this temperature must not 
be too high, not only because the metal strength 
very often decreases as the pouring tempera- 
ture increases, but also because the higher the 
pouring temperature, the higher the liquid con- 
traction and detrimental action on the sand. 

To sum up, the metal must be melted at a 
given established temperature, which depends 
solely on the nature of the metal, while the 
pouring must be made at another temperature 
not so well established, which depends more on 
the nature of the mould and the casting. 


* This is the equivalent of the English expression “ life.’’ 
6 C. Cury, “ Test-Bars to establish the Coulability Qualities 
of Cast Iron,” “ Transactions,” A.F.A., Vol. 35, pp. 288-305. 
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Duration of Pouring. 

Some writers’ have endeavoured to establish 
a formula in order to determine the duration of 
pouring, or size of gates for the given metal, 
in conjunction with the weight of the castings. 
From personal experiments and much study the 
conclusion was arrived at that, although these 
formulz can be useful and must be taken into 
consideration when they apply to well-defined 
classes of castings of similar thickness and sizes, 
they can lead to great errors, when an attempt 
is made at generalisations. 

Not only the length of time of pouring must 
be changed, according to the nature of the cast- 
ings, but due consideration must be given to 
the method of gating and feeding. A short 
pouring time may be the direct consequence of 
using numerous and wide gates, with the result 
that the velocity of the metal stream, at each 
point of gating is small. On the contrary, a 
prolonged pouring time may be the result of 


Fic. 5.—Section or Hypravutic CyLinpER 
PROVIDED WITH FEEDING HEAD WHEN 
PovurED, SHOWING Sounp METAL. 


passing a large amount of metal, at great speed, 
in a narrow gate. 


Pouring, as a first condition, must be made in 
such a way as to fill the mould entirely with 
metal of a certain life. Then, the speed of the 
stream must not be too great, so that washing 
away of sand surfaces may be avoided. On the 
other hand, if the pouring is too slow, it can 
produce scabs by heating the cope of a large 
mould for too long a time. Finally, the pouring 
must be made in such a manner as to reduce, 
and eliminate if possible, the necessity of any 
special means of feeding to counteract the effects 
of liquid contraction. Although it is very diffi- 
cult to express these different needs by means 
of figures, their consideration permits a con- 
siderable enlightenment on _ the pouring 
phenomena. 


Removing Gas from Moulds. 


It is generally admitted that risers, or as they 
are sometimes called in certain cases, 
‘“‘whistlers,”’ are useful for permitting air 
escape from the casting cavity. It is only in 
a very few cases, and especially when it is 
necessary to fill a mould very quickly, that risers 


7 H. W. Dietert “On Gating Iron Castings,” “‘ Transactions.”’ 
A.F.A., Vol. 34, 1926, pp. 1035-1048, 
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should be used to perform this function. In 
almost all cases the permeability of the sand, or 
other ways of escape, are sufficient to allow air 
from the above source to evacuate without 
affecting the casting. Frequently pressure 
established in the mould caused through the 
entrance of metal, heating of air and resistance 
to escape, is useful in avoiding metal turbulence 
or a violent current of air, through risers which 
tend only to entrain dust or even disturb some 
parts of the mould. 

Defects are frequently found near risers be- 
cause of this fact. When risers are considered to 
be useful, either for collecting dirt or to show 
when the mould is full, it always is advisable, either 
to cover them with a plug of sand or clay, which 
is lifted when the mould is full, or to blind 
them. The correct escape of gas is through the 
sand, which is either naturally or artificially 
vented. 

Preventing Shrinkage. 

As precautions have been taken, as mentioned 
above, to avoid the various troubles, due to slag, 
gases, etc., the final factor initially dealt with-— 
the avoidance of shrinkage—must be reopened. 
One can hardly expect to satisfy condition No. 1, 
but one can, by the clever use of various means 
at his disposal, try to satisfy one or several of 
the conditions 2, 3 and 4. For instance, to meet 
condition No. 2, i.e., to equalise temperatures 


134 Dia—! 


WW 
| 


73 


6.—CovuprLing Pourep THROUGH A 
Firter Core. 


of the mass, just before solidification, one can, 
in many cases, gate into a thin part of the cast- 
ing in such a way as to have the mould filled 
with metal of practically equal temperature, just 
at the freezing point. 

' This was the case, during the war, of shells 
poured base up with a thin bottom gate. The 
thickness was greater at the base of the shell, 
and thinner at the other end, and the pouring 
was made at this place, with the result that no 
feeding head was required, though the base was 
perfectly sound. The same result was obtained 
by means of bottom pouring of a cylinder cast- 
ing, with a heavy head, having a groove which 
was considered very difficult to get sound. 
Special care was taken about the groove, making 
it with a well-vented core, with the result that 
a perfectly sound casting was obtained without 
any difficulty. This proves that the trouble 
which occurred before was due to a ‘‘ Leonard 
effect,’’ and not, as it was thought, to metal 
shrinkage. Both castings previously mentioned 
could have been made by a different process, 
satisfying conditions No. 3 and 4; the gate could 
have been put at the top, trying to realise pro- 
gressive cooling, by parallel layers, arranging 
the sprue and runners so that their size was 
convenient to feed the heaviest part during the 
final freezing. 

A splendid sample of condition No. 3 is shown 
in the solidification of brass billets, which are 
poured in chills through a fixed number of cali- 
brated holes in a metallic basin. The holes have 
to be of a given size for a given ingot mould 
and a given temperature of metal; any change 
in these conditions results in a shrunk or short- 
poured ingot, but, for standard conditions, a 
perfect ingot is produced. The same process is 
used in the cylinder shown in Fig. 5. This 
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hydraulic cylinder was cast at Esperance- 
Longdoz works, Liége (Belgium), by Mr. Varlet, 
who is well known in foundry circles. Its weight 
is approximately 10 tons, and it is poured 
through eight §-in. dia. gates from a top basin. 
In order to ensure soundness and for safety 
reasons, a feeding head has been provided, but 
this head is perfectly sound, as is the cylinder 
itself; the feeding head could have been dis- 
pensed with. 

A few years ago the author suggested to a 
Middlesbrough firm the pouring of 5-ton ingot 
moulds by a similar process to the above. They 
tried five §-in. round pencil runners, and have 
now poured thousands of ingot moulds this way. 
They say they are heavier than before. In many 
cases where the sprue and the runner are com- 
bined, to satisfy condition No. 4, a better feed- 
ing is obtained by slowing down the pouring 
rather than by rod feeding the mould. The 
best way to obtain this is to use a filter core, 
as previously described, but in order to permit 
the metal in the sprue to give a good pressure 
in the mould and feed it, the filter core is taken 
out with a small wire hook when pouring is 
completed. 

Fig. 6 shows an interesting case, a coupling, 
which is a kind of casting frequently met with. 
An English foundryman, having seen some cast- 
ings poured at the author’s foundry, through a 
filter core, and with a sprue through a core with 
small side gates, tried and succeeded in getting 
in this way a sound casting. The author be- 
lieves that in this case it comes under condition 
No. 2, i.e., uniform cooling with cold poured 
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OF PaRrALLEL-LAYERS COOLING, WITH 
14-1n. pita. RunNeER AND Core. 


metal. He has made similar work himself by 
another process, utilising parallel layer cooling 
(condition No. 3 and Fig. 7). The runner was 
11 in. dia., and a filter core was used. When 
using a sufficiently large runner it can be con- 
sidered as a feeding head. 

When separate feeding is resorted to well- 
known rules must be followed; for instance, 
those recalled in R. R. Clarke’s Paper.* This 
corresponds to condition No. 4, and must be 
liberally employed when quick pouring is indis- 
pensable, as in that case advantage cannot be 
taken of progressive or mass solidification. 

The writer also wishes to call attention to the 
fact that the points he has mentioned are not 
special to cast iron. In fact, the first observa- 
tions have been made by E. Saillot in railway 
bronze,* and many satisfactory results have been 
obtained in this material. 

It is more difficult to succeed when high liquid- 
contraction materials are considered, such as 
malleable or cast steel, especially when it is re- 
membered that a good many foundrymen con- 
sider it imperative to use down-gating for cast- 
ing steel. Whether it is imperative to use down- 
gating or not, a reduction of the feeding head 
has been obtained in pouring the castings, with 
the feeding head at the bottom and gating there 
by down-gating, then by turning the casting 
upside down as soon as the runner has solidified. 

In conclusion, attention is again called to the 
fact that it is not vastly important to reduce or 
eliminate feeding heads as to understand exactly 
what is happening in the pouring of castings. 


8R. R. Clarke, “ Risers, their Need and Feed,” ‘‘ Trans- 
actions,” A.F.A., Vol. 36 (1928), p. 419. 

9 E. V. Ronceray, ‘‘ Castings made without Heads,” “The 
Foundry,” October 15, 1922, pp. 828-832. ‘ 
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Pointers in the Use of Modified Aluminium 
Alloys. 


The Paper* presented by Mr. D. R. Tullis 
before the Scottish Branch of the Institute of 
British Foundrymen gave rise to only a short 
discussion, the major points from which are 
abstracted below. 

The Caarrman (Mr. N. McManus) said that 
they had listened to an extremely interesting 
lecture, and it was obvious that there must have 
been a considerable amount of research work 
carried out before the results detailed were 
obtained. It was always interesting to hear 
about another branch «f a collateral industry 
such as had been explained to them. He did not 
quite know if he was justified in doing so, but 
he would like to ask Mr. Tullis to explain the 
boron tetrachloride and sodium treatments. He 
did not quite grasp how the sodium was added. 
He was very interested to learn that pin holes 
were eliminated by the treatment. He would 
like to know if the inlet gates were small or the 
same size as used for cast iron, and whether the 
risers were like those used in steel castings. 

Mr. Tutus replied that, regarding the ques- 
tion about the sodium, he assumed that most 
of them would have been familiar with the 
sodium process of modification. The process 
consisted in adding metallic sodium to the 
molten metal, and the amount would be about 
0.1 per cent. The sodium was placed at the 
bottom of a crucible and preheated, and im- 
mediately afterwards the molten metal was 
poured on it. The action lasted about five 
minutes. 

In the case of the B.C.L. method, the treat- 
ment was carried out before the metal was 
received in the foundry, and relied upon the 
decomposition of a certain amount of the boron 
tetrachloride compound, which caused a little of 
the boron to go into the metal. The boron 
compound formed was permanent, and the modi- 
fication remained after remelting. The metal 
modified by sodium returned to its original state 
very quickly. 

In regard to the question of gates and risers, 
very little alteration was necessary. Gates as 
normally used were found to be satisfactory; 
they could be used quite small. In the case of 
some of the alloys which had a shorter freezing 
range, it was advisable to use larger gates. It 
was really not so much the size as the design 
and proper location of the gates that mattered. 


Crystal Structure. 


Dr. J. W. Donatpson said that they all recog- 
nised Mr. Tullis as one of the pioneers of the 
modification of aluminium alloys, especially by 
the chlorine process. They were grateful to him 
for all the facts which he had placed before 
them. Mr. Tullis had spoken of the sodium 
calcium and boron methods, and shown the 
advantages of the last. He himself was particu- 
larly interested in the aluminium-silicon alloys, 
and was anxious to learn of any method of 
securing greater permanency and response to 
heat-treatment, which was of the utmost import- 
ance from the engineering standpoint. He 
would be glad if Mr. Tullis could give a little 
more of the theory of the process of modification. 
He was more interested in the testing of 
aluminium alloys than in the manufacture, and 
consequently was particularly interested in the 
author’s remarks on crystal structure. Could 
Mr. Tullis say, in connection with metal cast in 
chill moulds, how far the chill effects penetrated, 
and what type of crystal structure was obtained 
on the surface and in the centre of the mass? 
He would also like to know what Mr. Tullis con- 


* “The Use of Refined Metals in the Foundry.” Founpry 
TRADE JOURNAL, May, 7, pages 321-328. 


sidered the best method of etching for macro- 
structure. 

Mr. Tuttis said that Dr. Donaldson had 
raised some very important points. In regard 
to the theory of the process, sodium-treated 
alloys quite obviously lacked permanency; 
sodium was a very volatile metal, and dis- 
appeared with repeated heating. Boron was 
very much less volatile, and was therefore per- 
manent, because the boron and aluminium 
formed a compound which had a very high melt- 
ing point. Calcium-treated material was inter- 
mediate, and the disappearance of the calcium 
alloy was gradual. The calcium oxidised before 
the aluminium, and when complete the 
aluminium oxidised. The treatment which the 
specimens shown had received was to heat in 


Tais Figure, DesigNep Cast By Mr. 
EK. LONGDEN, WAS CARRIED ovT IN B.C.L.- 
Rerinep ALUMINIUM ALLoy. 


full contact with the air to 500 deg. C. for 1 hr. 
in the furnace and then the gas turned off and 
allowed to cool. In regard to the crystal struc- 
ture, he had found in all cases of large moulds 
that the metal had an equi-axed structure 
throughout, and in properly-modified metal the 
structure penetrated right to the centre. 
Etching methods depended upon the alloy, 
silicon alloys were much the most difficult, but 
most alloys could be etched with quite simple 
reagents, such as nitric acid. Zine alloys were 
generally etched with sodium carbonate. He 
would, however, be pleased to give Dr. 
Donaldson the mixtures he generally used. 
Mr. A. Campton said that the Paper had been 
of considerable interest, and they were indebted 
to Mr. Tullis for showing them all his cards. 
He gathered that Mr. Tullis treated the alloys 
after they had been melted, but he would like 
to ask, in view of the difficulty of handling so 
nauseous a gas as chlorine in the foundry, whether 
it would not be possible to use aluminium which 
had been modified and then add the alloying 
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elements. Would the 
under those conditions? 

Mr. Tutwis replied that it would be possible 
to use the aluminium which had been modified, 
as the effect would be permanent, but the results 
would not be quite so satisfactory as when 
modification was performed on the complete 
alloy. Alloys modified by the boron process 
could be remelted a number of times without 
appreciable diminution of the effect. 

The Presipent said that Mr. Tullis had given 
them the results of a large number of experi- 
ments and much research of an_ interesting 
nature. He asked them to accord the author 
their warmest thanks. 


modification persist 


Catalogues Received. 


Mould Facings.—We have received from 
Messrs. Binney & Smith & Ashby, Limited, of 
17, Laurence Pountney Lane, London, E.C.4, 
a pamphlet describing a series of mould-facing 
preparations known as ‘‘ The Facemols.’’ In 
the series are included ‘‘ Facemol ’’—which is 
powder for sprinkling on patterns and similar 
work; ‘‘ Facemol-Shake-on ’’ is a powder for 
treating the surface of the finished mould; 
** Facemol Slick-on’’ is a powder for ironing 
on to mould surfaces, and ‘‘ Facemol Spray-on ” 
is for mixing with water and spraying on to 
mould surfaces. A page is devoted to each 
product and carries a description of the material, 
directions for use and the results obtained. 

The booklet is interestingly and intelligently 
compiled, and does create a desire to try out 
these compounds, which are new to the British 
market. The pamphlet is available to our 
readers on request. 


Case Hardening.—Messrs. G.W.B. Electric 
Furnaces, Limited (Proprietors, Gibbons Bros., 
Limited, and Wild Barfield Electric Furnaces, 
Limited), have prepared a four-page pamphlet 
which illustrates and describes some simple tests 
designed to prove the absence of dust in a case- 
hardening compound—“ Eternite.’’ Dust, it is 
pointed out, prevents a free flow of gas to the 
parts to be carburised. Other claims set out 
are that the material can be used over and 
over again; that it is graded to a definite size; 
that it is of low specific gravity and high heat 
permeability, and that the type of furnace used 
is of no consequence so far as the compound is 
concerned. 


Furnaces and Equipment.—The Incandescent 
Heat Company, Limited, British Mills, Corn- 
wall Road, Smethwick, Birmingham, have pre- 
pared a folder which illustrates and describes a 
series of furnaces for heating wire, billets, sol- 
dering pressings, tubes, bright and black sheets. 
In addition, pages are devoted to a line of pyro- 
meters and welded pots, to be used as con- 
tainers for the heat-treatment of metal pro- 
ducts. We note from the list of manufactures 
made by this firm, that it caters for the 
foundry industry in the direction of supplying 
malleable ovens, cupolas, core and mould-drying 
stoves, and moulding boxes, and we suggest that 
there should be sufficient amongst these to give 
the foundry industry a folder for itself. As a 
means of publicity, we do not favour folders, as 
they convey the impression that they are just 
to be glanced at and not filed away for refer- 
ence. This particular folder is well got-up and 
does credit to the publicity manager, but we 
insist that in the form of a 12-page booklet it 
would be better received by the industry. 


Fans.—A folder, sent by Messrs. James Keith 
& Blackman Company, Limited, 27, Farringdon 
Avenue, London, E.C.4, reproduces on the out- 
side a calendar, with the object of stressing 
the necessity of providing adequate ventilation 
during the hot summer months. The inside of 
the folder outlines the technical advantages of 
their particular make of fans. 
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The Application of 
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Oil in the Cupola. 


At the annual meeting of the Sheffield and 
District Section of the Institute of British 
Foundrymen, held at the Albany Hotel, Sheffield, 
last month, Mr. G. C. CastLe was elected 
Branch-President in succession to the Hon. 
J. M. W. North. Mr. C. D. Pottarp was 
appointed Senior Vice-President and Mr. W. T. 
Kircuinc Junior Vice-President. Mr. T. R. 
WALKER was re-elected hon. secretary. A vote 
of thanks to Mr. North, the retiring chairman, 
was accorded on the proposition of Mr. G. L. 
OXLEY. 


The Use of Oil in Cupola Practice. 

Mr. Joun R. Hype, A.M.I.Mech.E., of Robt. 
Hyde & Son, North Stafford Steel Foundry, 
Stoke-on-Trent, then presented a Paper on ‘“‘ The 
Use of Oil in Cupola Practice.’’ This was pub- 
lished in THe Founpry TrapE Journat of 
May 21, page 354. 

DISCUSSION. 

The CHarrman (the Hon. J. M. W. North) 
opened the discussion by expressing a_ wel- 
come back to Mr. Hyde as a former mem- 
ber of the Sheffield Section; they had 
benefited a great deal in the past by 
Mr. Hyde’s contributions to their discussions. 
He (the chairman) had not had any personal 
experience of oil-firing cupolas, but he had seen 
one or two examples during the general strike. 
Two firms, he knew, were then using oil in the 
cupola in order to get better results with the 
very inferior coke that they had to use. One 
foundry in particular, he remembered, was 
using oil for this purpose, and although they 
had bad coke they seemed to be getting very 
good results. They had to produce a very high- 
quality cast iron, but it would have been im- 
possible for them to have done so with the coke 
at their disposal unless they had done some- 
thing to improve its quality. They were able 
to improve its quality by using oil. They placed 
a barrel of oil on the cupola stage, and pipes 
from the barrel led down into the tuyeres. He 
believed there was one row of tuyeres, and a pipe 
led straight into those tuyeres. He did not 
think they had any primary-air supply, the only 
air supply coming from the ordinary blast. In 
all the examples he had shown, Mr. Hyde had 
pointed out that he had used a primary supply 
for burning the oil and a secondary supply from 
the ordinary blast. That seemed the only 
reasonable way of burning oil efficiently, but he 
knew that the firm to which he had referred 
had secured very good results with the method 
he had outlined. He did not think that it re- 
duced their cost at all, but it was a method of 
managing with very inferior coke. Mr. Hyde 
had said that the best results came from using 
the very best coke, and he would like Mr. Hyde 
to say if he had any experience of using very 
inferior-quality coke with oil addition. 

Mr. Hyde had mentioned that the introduction 
of the oil tended to lengthen the melting zone. 
Personally, he would have thought that that was 
not a very wise thing to do. He always under- 
stood that it was best to keep it in as confined 
limits as possible. Further, he would like to 
know what happened to the secondary-air supply 
with the use of oil, and whether the secondary 
supply was increased or decreased in propor- 
tion to the amount of air used on the primary 
supply. Then, too, he would like some informa- 
tion as to whether it made any difference to the 
maximum temperature of the iron obtained from 
the cupola, and whether it was possible to in- 
crease the temperature of the iron by using oil. 


Sulphur Content. 

Mr. Hype asked the chairman whether he had 
noticed what quality of oil was being used with 
the inferior coke. The Cuarrman replied that 
he had not. 

Mr. Hype said that a great deal more was 
being taken out of oil to-day. About the time 


of the general strike the true fuel oil would be 
very much better than it was now. The price 
of the oil is 70s. a ton. 

If they used a poor coke with very good oil 
they might, perhaps, ‘“‘ get away with it.’’ The 
reason for his own firm putting in a secondary- 
air supply was owing to the fact that it was 
necessary to break up the heavy oil. Unless they 
broke it up they would get a heavy smoke from 
the cupola. There was also the question of 
sulphur in the coke. They had to use a very 
good coke for two reasons: Primarily, they were 
melting steel, and, secondly, they had to work 
to specification. If they used a cheap coke, with 
1 per cent. sulphur, it would be found that the 
sulphur had a knack of getting into the steel. 
If they used a much better quality of coke the 
ash in it would have absorbed the sulphur, and 
they would not, therefore, get a large proportion 
of sulphur in the steel. They had done interest- 
ing research with cokes, but the only way was 
to adhere to one coke for a full month and see 
what happened. The composition of the ash was 
very important in considering the amount of 
sulphur in coke. Some cokes, with self-fluxing 
ash, would carry a much higher proportion of 
sulphur without any detriment to the steel. 

Mr. G. C. Castle inquired as to the differ- 
ence between the ordinary coke-fired cupola 
metal and the coke-plus-oil cupola metal, and 
also the difference in the total-carbon contents 
of these two materials. 

Mr. Hype said that the question raised an 
interesting point, for they were all interested 
in getting the carbon somewhere under 3 per 
cent. While melting quickly, they could get the 
carbon slightly lower, but they could never get 
under 3 per cent. with the oil-and-coke arrange- 
ment. Generally, with the use of ordinary coke, 
they got a total carbon of 3.4 per cent. Some- 
times they were able to get it down to 3.1 or 
3.2 per cent., but never any lower. The fracture 
was as would be expected under the conditions. 


Why Not Coal ? 

Mr. J. E. Hurst said it had occurred to him 
that there was quite a simple method of utilising 
oil plus coke for melting iron in a much cheaper 
way. If they averaged out the price per ton 
of oil and coke it would be found to be fairly 
high, according to the proportions being used. 
On the other hand, there was already available 
oil plus coke in the natural form in the shape 
of coal, and he thought it might be a useful 
experiment to attempt to utilise coal instead of 
oil and coke. Of course, there was an obvious 
disadvantage arising from the sulphur content, 
but then the amount of sulphur content might 
depend on the character of the ash, and the 
character of the ash in the coke obviously bore 
some relation to the nature of ash in the coal, 
and it might be possible to select a coal which 
would have an ash of a suitable character to 
obviate the sulphur absorption. 


Relative Costs of Fuel. 

Mr. Hype said he supposed they had all ex- 
perimented with using a certain amount of coal 
in their cupolas when they were short of coke, 
but he did not think they ought to run down 
the coke cupola, because, as they were aware, 
if coke was at a reasonable price it was far 
more effective in doing its job than all the coal 
that could be found. He believed that in 
America they used a great deal of anthracite, 
but that was often due to the fact that the 
foundries were a long distance from the coke 
supply and anthracite happened to be near, and 
they made the best of it by mixing it with some 
coke. The chief thing, he believed, about the 
oil fuel that was now being used was the fact 
that it was supposed to require less attention 
with the other industrial furnaces for which the 
burners were used. They could set the valves 
and be fairly sure of a steady flow of the oil 
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for 24 or 72 hours. When they used coke or 
coal they had some erratic results. So far as 
the relative cost was concerned, taking electricity 
at 4d. a unit, they paid 15d. for 100,000 B.T.U. 
With gas at 5d. a therm, the cost was 5d. for 
100,000 B.T.U. Coke, at 35s., worked out at 
1.9d. only for 100,000 B.T.U. With oil at 70s. 
per ton, the total cost was 2d. Coal, of course, 
would be the cheapest of all; the pity was that 
it ought to be cheaper and then they could use 
more of it. The figures he had quoted were 
based on 100 per cent. efficiency. The trouble 
was that they could not get a low-sulphur oil, 
and, therefore, it was not worth the trouble. 


Effect on Refractory Linings. 

Mr. J. Roxsures said that in regard to the 
rotating furnaces (which had been mentioned) 
using pulverised fuel, the trouble at the moment 
seemed to be the excessive wear of the lining. 
He wondered whether Mr. Hyde had any 
data in respect of the effects of oil on such a 
lining, and whether the wear would be less or 
more. 

Mr. Hype said that he had definite informa- 
tion that the wear on the lining was distinctly 
more with oil than with coke, and that he had 
had no experience with the use of better coal, 
but he agreed that that was one of the draw- 
backs of using oil. 

Mr. SrInGieton said how much he had enjoyed 
the lecture. He thought that most of the oil- 
firing furnaces relied so largely upon the effi- 
ciency of the proper carburisation of the oil 
that probably some of the so-called failures 
might be due to inefficient burning of the oil. 
The effect on the lining was very interesting, 
and confirmed the need for very careful selec- 
tion of the refractories to withstand oil-firing 
conditions. 

Mr. Hype agreed that the proper burning of 
the oil was almost of greater importance than 
the design of the burner. As long as they broke 
up the constituents of the oil and blew it into 
fragments they had overcome half the proposi- 
tion. 

Kindling the Cupola Bed with Oil. 

Dr. SkeErt said he would like to suggest 
another experiment to Mr. Hyde, one that he 
thought would be somewhat of a success and 
which he had seen carried out in one or two 
foundries, where it resulted in the saving of 
a considerable amount of time and labour. The 
experiment consisted in using an oil burner, 
with an air supply, for kindling the bed of the 
cupola. He thought they should be grateful to 
Mr. Hyde for coming forward with his results, 
because in so many instances people carried out 
experiments, and when they were total failures 
or only partial successes they did not let the 
world have the benefit of their experience. 
Mr. Hyde, however, was not one of those people. 
Some of his experiments had not been an 
economic success, but, nevertheless, the results 
were very valuable, especially for the future, 
because of the great possibility that oil fuel 
would be better and cheaper than it was at 
present. 

Mr. Hype thanked Dr. Skerl for his hint, but 
said that an easier way still would be the use 
of a Bunsen burner with gas. Gas was still 
easier to light than fuel oil. 

The CHarrman said he could endorse Dr. 
Skerl’s remarks about firing the cupola bed with 
oil. That practice was common in America. It 
certainly saved time and was cheaper, and they 
had a hotter iron initially. One firm in 
America specialised in burners for the purpose. 

Mr. Hyde was accorded a vote of thanks on 
the proposition of Mr. W. A. MacDonatp, 
seconded by Mr. Caste. 


Messrs. Bromitow & Epwarps, 
hydraulic tipping-gear makers, of Bolton, announce 
that as a result of the British Empire Exhibition 
at Buenos Aires, at which they exhibited, they have 
already secured orders which necessitate overtime- 
working. 
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The life of metal means the property of the 
molten metal to fill the mould completely and give 
sharp impressions. It can be measured by the 
coefficient of internal friction of the molten 
metal, or by its surface tension. The first 
method is only of theoretical value, because many 
practical conditions are not taken into account; 
the second method is still in its infaney. D. 
Saito and K. Hayaschi have determined prac- 
tically the fluidity by casting a spiral in a sand 
mould and measuring the distance to which the 
iron run. The same method has been used by 
Ei. K. Widin and N. G. Girschowitsch who have 
examined the effect of different factors upon the 
life.* The moulded spiral had a rectangular 
cross-section of 8 by 12.5 mm. (0.315 by 0.492 
in.), a total length of about 1,800 mm. (about 
6 ft.), and an outer diameter of 280 mm. (11 in.). 
In preliminary experiments it was ascertained 
which moulding method gave the least differ- 
ences in the lengths of several spirals cast under 
identical conditions. The best results were 
obtained when the flasks were laid down on the 
floor in a strictly horizontal position, and the 
mould itself furnished with a basin at the en- 
trance and a riser at the end of the spiral. 
Contrary to the findings of Ronceray it was 
shown that the results were impaired when a 
pouring basin was used, therefore only a plain 
runner was used. The iron was melted in a 
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cupola with receiver and had the following com- 
position: T.C. 3.2 to 3.3 per cent., Si 0.6, Mn 
0.5, P 0.1 and S 0.2 per cent. The effects of the 


following factors were examined. 


Casting Temperature. 

The average values of three series of experiments 
showed that, in the temperature range of from 
1,325 to 1,125 deg. C., the life decreased in a 
straight line with decreasing casting tempera- 
ture. An effect of the separation of the first 
mixed crystals upon the fluidity could not be 
stated. The microscopic inspection showed that 
the quantity of globular ledeburite increased 
with decreasing casting temperature. 


Moulding Sand. 

(a) Coal Dust.—Generally, the addition of coal 
dust to the moulding sand is considered to be 
harmful because the gases evolved in pouring 
may block up the mould, resulting in poor cast- 
ings especially as malleable iron, during cooling 
and solidification, gives off a larger quantity of 
gas than does grey iron. Coal dust, on the other 
hand, gives very smooth casting surfaces which 
are highly desirable with malleable castings as 
dirty surfaces show hard spots after annealing 
The experimental results illustrated in curve 1, 
Fig. 1, show that coal dust up to a content of 
7.2 per cent. increased the life. Therefore its 
use can be recommended provided the moulds 
are properly vented. The quantity which must 
be added to obtain satisfactory results depends 
upon the kind of casting and moulding sand. 

(b) Water Content.—The moisture content of 
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The Life of Malleable Cast Iron. 


the moulding sand is also considered to have a 
deleterious effect upon the life owing to the 
formation of steam which increases the volume 
of gas given off by the iron and the chilling 
effect of the steam upon the iron. But here, 
too, the experimental results showed that the 
fear is somewhat exaggerated, and that up to a 
certain content the water increases the life. 
Under the experimental conditions in question, 
the best results were obtained with a water con- 
tent of 6 per cent. (see curve 2, Fig. 1). With 
a higher moisture content the life seriously de- 
creased, and the mould began to boil. The 
ameliorative effect is explained by the authors 
on the grounds that the water increases the co- 
herence between the individual sand particles, 


> 3 


4200§ We 


1,000 


Ss 
2 s00 
Ss 
Eos po 
R 
z= 
V 
SA 
200 

ra 


400 440 180 420 260 $00 360 
Height of Ingate, mm. Curve 7. 
77 30 30 700 
Height of Feeding Head, mm. Curve &. 
= 


to 40 60 0700780 Teo 
Area of Ingate, mm*. Curve 3. 
A 4 
3590 3035 
Circumference of Spiral, mm. Curve 
50 /00 ‘50 450 300 
Aree of Spiral, mm*. Curves Sand6, 
Fig. 2. 


thus preventing them from being torn away by 
the incoming iron and obstructing the mould. 
Completely dried moulds, on the other hand, 
induced a by far greater life than green moulds, 
the spirals being completely filled. 

(c) Strength._By admixing red sand _ in 
different proportions to the moulding sand the 
strength of the latter was changed. As can be 
seen from the curves 3 and 4, Fig. 1, the life 
increased with increasing strength of the sand 
and then decreased, the best values being found 
with different strength figures according as a 
riser at the end of the spiral was used or not. 
The sharp decline of the life in the latter case 
after the maximum value was reached shows 
that the permeability of the sand which de- 
creases with increasing strength has a marked 
influence upon the life. 


Pressure. 

By increasing the height of the runner the 
ferro-static pressure was increased in stages of 
40 mm. (1.575 in.) from 100 mm, (3.94 in.) to 
380 mm. (14.95 in.). The life only increased 
up to a pressure of 180 mm. (7.1 in.), see 
curve 1, Fig. 2. This is caused by the fact that 
with the increasing height of the runner the 
way the iron must travel is also increased, and 
thus the favourable effect of the ferro-static 
pressure is counterbalanced by the loss in tem- 
perature of the iron. 


Feeding Head. 
Instead of the basin at the entrance of the 
spiral, feeding heads of different heights were 
moulded and connected with the spiral by a short 
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inlet, the cross-sectional area of which was 
80 per cent. of that of the spiral. Curve 2, 
Vig. 2, shows that the life increased up to a 
height of the feeding head of 50 mm. (1.97 in.). 


Dimensions of Runner. 

Various shapes of equal cross-sectional area 
were tried; in all cases the life was the same. 
The relationship between the cross-sectional area 
of the runner and the life is illustrated by 
curve 3, Fig. 2, and can be approximately 
expressed by the following equation: L=K.q; 
where L is the length of the spiral, q the area 
of the runner, and K a constant. Interpreted, 
the equation postulates that in order to double 
the length of the spiral the area of the ingate 
must be increased four times. 

Dimensions of Casting. 

Spirals of various shapes of cross-section 
(round, square, rectangular) were cast, having 
the same cross-sectional area of 100 mm.’ 
(0.155 sq. in.), but different circumferences. The 
influence upon the life is shown in curve 4, 
Fig. 2. It decreased with increasing circumfer- 
ence because the surface of contact between the 
iron and the moulding sand, that is, the loss in 
temperature, increased. Finally, spirals of rec- 
tangular cross-section with increasing areas and 
circumferences were cast. The area of the 
runner was always the same, 16 mm.’ 
(0.0248 sq. in.). Curve 5, Fig. 2, which repre- 
sents the relationship between the fluidity and 
the cross-sectional area of the spiral, shows a 
maximum with an area of 225 mm.’ (0.349 sq. 
in.), and a ratio of area of spiral to area of 
runner = 16. From curve 6, Fig. 2, it can be 
seen that the volume of iron which entered the 
mould increased in a straight line with increas- 
ing area of spiral. 


Graphite Content and Coke Quality.—In the course 
of a Paper entitled ‘‘ Comparison of the Petro- 
graphic Composition of Coals in England and Ger- 
many,’ read by Dr. F. L. Kiintwern before the 
Midland Institute of Mining Engineers at Leeds on 
May 21, he pointed out that perhaps the graphite 
content in the coke had a bearing on the coke 
quality as regards size, hardness and combusti- 
bility, a question on which researches were now 
being conducted by Professor Ramdohr at Aix-la- 
Chapelle. According to the present results, a high 
graphite content (above 50 per cent.) in the coke 
corresponded to a richness in vitrain of the coal 
used, while a coal poor in vitrain led only to slight 
graphite formation in the coke (below 10 per cent.). 
According to this work, one would perhaps in future 
be able to determine from the quantitative graphite 
analysis of the coke, or from the vitrain analysis 
of the coal, a direct measure of the caking pro- 
perties, for whose determination very unsatisfactory 
methods had still to be used. 


The Specific Heat of Slags.—The calculation of 
heat balances in metallurgical processes naturally 
involves a knowledge of the heat content of the 
various substances taking part in them. While 
values have been obtained for blast-furnace slags, 
comparatively little information is available with 
regard to the specific heat of steel-furnace slags, 
although they carry off, in the molten state, an 
appreciable proportion of the heat supplied to the 
furnace. Measurements have been made recently by 
Gerhard Naeser of the total heat at temperatures up 
to 1,400 deg. C. of eight open-hearth slags. The 
composition of these varies considerably, silica 
ranging from 13.0 to 21.9 per cent., ferrous oxide 
from 13.1 to 24.3 per cent., alumina from 3.1 to 
7.2 per cent., lime from 35.7 to 49.1 per cent., man- 
ganous oxide from 8.6 to 14.7 per cent., and mag- 
nesium oxide from 3.5 to 9.6 per cent. The results 
obtained are given in the Mitteilungen of the Kaiser- 
Wilhelm-Institut, and show that no relationship was 
established between specific heat and chemical com- 
position, except that slags with higher percentages 
of magnesium oxide had somewhat higher specific 
heats. The specific heat increased fairly regularly 
but slowly up to the softening point, after which 
the increase was more rapid. The differences in the 
heat content of the various slags were not consider- 
able, the range at 1,300 deg. C. being from 320 to 
340 calories per gramme above 20 deg. C. 
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The Effect of Excessive Atmospheric Moisture 
in Cupola Blast.” 


By Neil A. Moore. 


About seven or eight vears ago, automotive 
engineers began to decrease the cylinder dia- 
meter of automobile motors and to use narrower 
piston rings. Consequently, piston-ring foun- 
dries were called upon to produce much lighter 
castings than they had been accustomed to make. 
With the production of these lighter castings, 
the problem of hard iron became a serious one. 
in the foundry of the Piston Ring Company it 
was discovered that the light castings would be 
hard at times and, at other times, with appa- 
reutly no change in the practice, they would be 
soft and machinable. This condition continued 
for two or three vears, and gradually there de- 
veloped in the minds of the operators of the 
foundry the conviction that weather conditions, 
with respect to the moisture content of the 
atmosphere, constituted an important influenc- 
ing factor so far as hard iron was concerned. 


TaBLe I.—Effect of Weather Conditions on Amount of 
Water Blown into Cupola. 


On humid 
summer day. 


| On normal 
| winter day. 


Grains of moisture | 
per cub. ft. of air .. 2 
Total galls. of water 
blown into cupola 
in 10 hrs. (using 
3,000 cub. ft. of air 
per min.) 


6L.7 | 309.8 


Variation in Water Blown into Cupola. 


Since it was true that clear, dry air did not 
trouble, whereas damp, humid air seemed to, 
then it was plausible to expect that there must 
be an appreciable variation in the amount of 
water blown into the cupola on the two types of 
days. An examination of the Government 
weather reports for the district showed that such 
an appreciable variation did occur between a 
normal winter day and a humid day in the 
summer. From Table [I it will be seen that 
248.1 galls. of water were being introduced into 
the cupola on a humid summer day over and 
ahove that blown in on an average winter day. 
Here, then, was a very appreciable difference 
that could easily account for the variation in the 
iron from the cupola on the two types of days. 


In 1904, James Gayley' had published the 
results of his experience with the control of 
moisture in the air used for a blast turnace, 
but he was interested primarily in the matter of 
coke saving. Although he stated that the fur- 
naces ran more smoothly after the moisture of 
the blast was controlled, he made no statements 
as to the effect on the quality of the metal pro- 
duced. Nor had earlier or subsequent investi- 
gators dealt with the effect of atmospheric mois- 
ture on the quality of the metal. 

During the summer of 1928, the late Dr. 
Richard Moldenke visited the company’s foundry 
in the capacity of consultant, and he convinced 
the company officials that it would be advisable 
to install a refrigerating system with which to 
control the moisture in the blast. The system 
was put into operation the following May, and 
has been used for every heat taken off since that 
time. At the outset, it must be borne in mind 
that the castings which are affected are very 
light and that they have to be machined to very 
close limits. Many of these ring castings weigh 
less than 1 oz., and it is because of this that 


* A Paper presented to the Chicago Convention of the American 
Foundrymen’s Association. 


| James Gayley, “The Application of Dry-Air Blast to the 
Manufacture of Pig-Iron,” Trans., Am. Inst. of Mining Engineers, 
Vol. 35, 1905. 


ordinarily insignificant changes in the iron will 
produce, on the one hand, good machinable cast- 
ings, and on the other hand, hard castings. 


Former Practice with Piston-Ring Castings. 


A description of what used to be the experi- 
ence on a day when the moisture content of the 
air was high will serve to illustrate the effect on 
the castings. Ladle iron would come down just 
before seven o'clock in the morning. Shortly 
after seven, the first moulds coming along the 
conveyor would be poured, and from then on 
the pouring would be continuous. The castings 
would be free from chill until eight-thirty or 
shortly thereafter. Then it would be found that 
on the lightest jobs the edges of the castings, at 
the back of the ring farthest from the gate, 
would begin to show a slight chill. The castings 
all were gated from the outside, at one point 
around the circumference. These castings with 
the chilled edges were, of course, scrap, as they 
could not be machined. 

The immediate remedy was to shut off the 
blast, bott up the tap hole and allow the iron in 
the crucible to lay there for three or four 
minutes. Then the metal would be tapped out 
and poured, and the castings would be satis- 
factory. If the moisture content of the air was 
not excessively high, generally one would be able 
to get through the day with only a small loss 
due to hard iron, by repeating at frequent in- 
tervals the remedy cited above. However, if the 
moisture condition was bad, after trying shut- 


Water Spray Water Spray rine Spray Steam Cai! 
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ting down two or three times and that remedy 
had ceased to be effective, then it was necessary 
to increase the amount of coke used on a charge. 
This naturally slowed up melting and dis- 
arranged the balance between the metal from 
the cupola and the moulds to be poured, and so 
was not to be resorted to until the other remedy 
failed. Besides that, it was not a sure cure for 
the trouble, so the desire to eliminate the cause 
was always present. 

Iron which would normally make a machin- 
able piston-ring casting can be made to show a 
chill if poured into wet sand or if poured 
through an improper gate. No doubt there are 
other external conditions that will cause a ring 
casting to be hard. Temperature of the metal 
could be mentioned, but it has been personal 
experience that, if the iron is approximately 
correct, there can be comparatively wide varia- 
tions in the pouring temperature without any 
subsequent effect on the hardness of the ring 
casting. Therefore, if iron is poured into a 
ring mould and chilled castings result, when it 
is known that the external conditions are cor- 
rect, then the trouble must lie in the iron itself. 
Something in it must hinder the normal dissocia- 
tion of the cementite into ferrite and graphite, 
since it is cementite that is present in the chilled 
portions. 


What is the constituent in iron that retards 
this dissociation? In the opinion of the writer, 
it is oxygen in some form or other. Since the 
author has been operating in the new foundry, 
he has always found it necessary to line the 
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cupolas in such a way as to provide a large 
crucible or reservoir for molten iron. The slag 
hole has always been 8 in. above the tap hole, 
and this has allowed the maintenance of a bath 
of molten iron approximately 8 in. deep in the 
crucible of the cupola. 

In nearly all cases where some operating diffi- 
culty has permitted the bath to get low, there 
was almost immediately encountered a stiffening- 
up of the iron in the castings, and very often 
they have started to become hard. Naturally, 
when the iron has had a tendency to chill, it has 
been all the more necessary to keep the crucible 
full of iron. When the iron has been melting 
soft, a little more variation in the amount of 
iron in tae crucible could be permitted without 
causing trouble. 

There must be a reason why it is necessary to 
maintain a full crucible. The writer believes 
that by keeping the crucible full, the molten iron 
has a chance to lie in intimate contact with the 
hot coke and profit by the deoxidising action of 
this coke. A low bath of iron has caused trouble 
so many times, and the immediate increasing of 
the amount of metal in the bath has eliminated 
the trouble such a large percentage of the times, 
that there can be no doubt of the necessity of 
maintaining the full crucible. The explanation 
given above is the only logical one, in the 
opinion of the writer. If this explanation is 
accepted, then it is a point in favour of the 
theory that, if oxygen is present in more than a 
certain quantity in cast iron to be used for 
piston rings, it will cause hard castings. 


Remedies Used to Reduce Oxidation. 

Consider now the two steps previously taken 
to eliminate hard castings on days when the 
excessive moisture content of the atmosphere 
apparently was causing the trouble. First of all, 
the tap hole would be botted up and the bath of 
metal held in the crucible with the blast turned 
off. Here, then, was an opportunity for the 
molten metal to be deoxidised, since the melting 
zone was filled with incandescent coke and only 
a comparatively small amount of air. The gas in 
the cupola must have been largely CO, and this, 
along with the hot coke, would act as a powerful 
deoxidiser. 

The second remedy was to increase the amount 
ot coke on the charge. Had this been accom- 
panied by an increase in the amount of blast, it 
would have been a different story; but it was 
not. It was found that if the blast was in- 
creased when the coke charge was increased, one 
failed to get the results desired. So, when the 
coke charge was increased without a correspond- 
ing increase in the amount of blast, one natur- 
ally slowed up the melting and changed tne 
balance between the coke and air. The writer 
believes that this change in the ratio of coke to 
air, in a way that increased the amount of coke, 
brought about a condition in the cupola by which 
the proportion of CO gas was increased, and that 
this gas acted as a deoxidising agent, and thus 
served to eliminate the tendency of the iron to 
chill. Here, again, seems to be a point in favour 
of the theory that oxygen is responsible for the 
trouble in question. 

One must continually bear in mind that the 
castings under discussion are very small, and 
that their hardness is affected by seemingly in- 
significant changes in the iron. This being true, 
it would be feasible to believe that they could be 
affected by a very slight increase in the oxygen 
content of the metal with which they are poured. 

If the writer’s theory is correct, namely, that 
oxygen over a certain amount will cause cast 
iron to chill when poured into light-section cast- 
ings, then the question arises as to how excess 
moisture in the atmosphere can bring about 
such an increase in the oxygen content, and 
consequently be held responsible for the hard 
ring castings. 

Effect of Blast Moisture. 

There seems to be two explanations of how 
excess moisture in the blast can act. First of 
all, it takes heat to raise the temperature of the 
water in the blast from the temperature of the 
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incoming air to the temperature of the melting 
zone. This, of course, reduces the amount of 
heat available for the melting of the iron above 
each coke charge. However, the big factor is 
the heat taken up by the dissociation of water 
into oxygen and hydrogen in the presence of 
incandescent coke. This reaction always occurs, 
and it takes away a really significant amount of 
heat which would otherwise be available for 
melting iron. With these two sources of heat 
loss, it is conceivable that the bed is gradually 
reduced until oxidised iron results. This ex- 
planation would seem to be supported by the 
fact that the trouble never used to appear until 
after the furnace had run for an hour or two. 
On the other hand, had the bed been lowered 
there should have been a noticeable decrease in 
the temperature of the iron, and this never hap- 
pened. Consequently, the writer is not inclined 
to favour this explanation, but has given it for 
what it may be worth. 

The second explanation to be suggested is that 
when the water in the blast dissociates in the 
presence of incandescent coke into oxygen and 
hydrogen, the oxygen so formed is in a very 
reactive state, and immediately combines with 
some element or elements in the iron and enor- 
mously increases the tendency of the iron to 
chill. This explanation seems to be the one best 
suited to each of the different experiences en- 
countered with chilled castings caused by exces- 
sive atmospheric moisture. 


Lack of Literature on the Subject. 


Turning now to the literature dealing with 
the effect of excessive atmospheric moisture on 
the hardness of cast iron made in the cupola, one 
finds that very little has been written on the 
subject. Much is available concerning the effect 
of moisture on blast-furnace operation, but here 
the discussion has all centred about the matter 
of saving of coke and smoothness of operation 
of the furnace. The effect of furnace operation 
on the pig produced, and, in turn, the effect 
of that pig on the castings made from it in the 
cupola, has been investigated by only one writer. 
Boegehold,? in his Paper presented before the 
American Foundrymen’s Association in 1929, de- 
scribed an excellent piece of work along this 
line. His researches showed that it was easily 
possible to run a blast furnace in such a way 
that the pig-iron produced had a high content 
of oxygen. When this pig-iron was charged into 
a cupola, the resulting cast iron had, among 
other characteristics, a very marked tendency to 
chill, and it was hard to machine. 

Among the different furnace-operating con- 
ditions which produced pig-iron with high oxygen 
content, he found that excessive moisture in the 
blast was an important one. Pig-iron produced 
under this condition resulted in cast iron with 
a marked tendency to chill, when it was re- 
melted in a cupola. If, when this pig-iron was 
melted in a cupola, the moisture in the cupola 
blast was high, then the tendency of the result- 
ing cast iron to chill was greatly increased. 

The author’s conclusions agree with those of 
Boegehold’s remarkably well. Surely, if it is 
possible to make pig-iron with an oxygen content 
high enough to affect the castings made from 
that pig, it is just as easy to melt iron in a 
cupola under conditions that will bring about a 
high oxygen content and consequently hard cast- 
ings, especially when the iron is used for light 
work. In discussing Boegehold’s Paper, J. E. 
Fletcher stated that his experience led him to 
nelieve that moisture in the blast would cause 
hard castings. During the same discussion, 
R. M. Allen suggested that it was not water, 
as such, in the blast that caused the trouble, 
but rather the nascent or reactive oxygen and 
hydrogen coming from the dissociation of that 
water. This idea coincides with the writer’s, as 
expressed in an earlier paragraph. Chemical 
analysis never has disclosed any difference be- 


2°A. \L. Boegebold, “ Quality of Pig-Iron and Castings as 
Affected by Blast Furnace Practice.” Trans., Am. Foundrymen’s 
Assn. (1929), Vol. 37. 


FOUNDRY TRADE JOURNAL. 


tween the total carbon, sulphur, phosphorus, 
manganese or silicon in the hard castings and 
in the normal run of iron. True, there is a 
difference in the amounts of combined and 
graphitic carbon, but these tell that the castings 
are hard, and not why they are hard, 


Excessive Moisture Successfully Eliminated. 


Regardless of whether or not the writer's 
theories as to the effect of excessive atmospheric 
moisture in the cupola blast on the hardness of 
piston-ring castings are correct as set forth in 
this Paper, the elimination of that excessive 
moisture has been an outstanding success. Hard 
iron losses have dropped to an almost negligible 
percentage. Fully 75 per cent. of the cupola 
operating difficulties have disappeared. Because 
of smoother and more accurate control, it has 
been possible to make reductions in the amounts 
of limestone and fluorspar used and in the 
amount of coke between charges. These have 
more than offset the operating costs of the sys- 
tem, and as a result the better quality of iron 
produced has been all clear gain. It is true that 
the foundry still has occasional trouble with hard 
iron, but in every instance in which it has 
occurred since it has had moisture control, it 
has been able to trace the trouble to the way the 
cupola was being run, or to bad coke or off-pig- 
iron. These causes of trouble have been com- 
paratively, simple to correct. 


Fluidity of Cast Iron. 


There are many problems still to be solved in 
the foundry, but the moisture control system, 
by eliminating one variable, has made it easier 
to distinguish these problems. The fluidity of 
the iron is an important consideration. Seem- 
ingly strange facts about the fluidity of cast iron 
have been found, and these facts do not 
agree with the ordinary accepted ideas on the 
subject. This question of fluidity would seem 
to be outside the scope of this Paper, but the 
writer believes that fluidity is closely connected 
with the oxygen content of the metal. It is 
generally believed that oxidised iron lacks 
fluidity, or the ability to run castings. This may 
be true, provided the oxygen content is very 
high. However, it has been the writer's experi- 
ence that iron with an oxygen content suf- 
ficiently high to cause chilled piston-ring cast- 
ings is very fluid. On the other hand, the writer 
believes, based on his own experience, that if 
the oxygen content of cast iron is reduced below 
a certain point, the iron will become very 
sluggish and will not run even comparatively 
simple castings. 

About six or seven years ago, while running 
an electric furnace in the company’s foundry, 
it was found that the fluidity of the metal 
showed remarkable variation in a short period 
of time, under the following conditions: The 
Management was attempting to run continuously, 
and would start out in the morning with a cold 
charge of 3,000 lbs. After this reached tempera- 
ture, the operators would start to pour. Ap- 
proximately 500 Ibs. of iron would be poured 
every fifteen minutes and, immediately after 
pouring, an equal amount of cold metal would 
be charged to keep up the bath. By ten or 
eleven o'clock in the morning the furnace would 
be extremely hot. The bath of metal would be 
covered with a siliceous slag in which there was 
some crushed carbon electrode. 

The iron would be sufficiently fluid to run the 
ring castings without any trouble. However, if 
both doors of the furnace were shut and current 
continuously applied, in less than five minutes 
the iron would lose its fluidity to the extent that 
it would not run even one-quarter of a compara- 
tively heavy ring. Obviously, it was not be- 
cause the metal had cooled off. If, after this 
loss of fluidity occurred, the charging door was 
opened, a shovelful of mill scale thrown in and 
rabbled into the bath, it was found that the 
fluidity immediately returned. Unfortunately, 
those in control were never able to judge accu- 
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rately how much mill scale to add, and the result 
was that the fluidity returned after such treat- 
ment, but the castings were white-hard. 


Relation of Oxygen Content and Fluidity. 

This experience led the writer to feel that 
there was some relation between the oxygen con- 
tent of cast iron and its fluidity, for it seemed 
that the fluidity was lost when the condition in 
the furnace was made highly reducing, and it 
returned when mill scale, or iron oxide, was 
added to the bath. However, it was not until 
later, when connected with the cupola opera- 
tions, that such a condition arose again and so 
made the evidence very impressive. The writer 
found, when the cupola metal was running to 
the soft side but still was fluid enough to run 
the castings, that the fluidity could readily he 
lost by botting up the tap hole and allowing the 
bath of metal in the crucible to stay there two 
or three minutes with the blast off. 

It may be argued that the temperature of the 
metal dropped and that this would account for 
the loss of fluidity, but this was not true. The 
temperature drop always was too slight to have 
any effect. Earlier in this Paper it has been 
stated that when the iron was melting hard, the 
tap hole would be botted up and the bath of 
metal in the crucible allowed to lay there for 
two or three minutes with the blast off. This 
treatment would make the iron soft, evidently 
by reducing its oxygen content. 

Why is it not plausible to suppose that if the 
iron is soft, due to low oxygen content, and then 
the metal is held in the crucible as described 
above, the oxygen content again is reduced, this 
time to a point where the fluidity of the metal 
is affected? This would seem to agree with the 
experience derived from the electric furnace. It 
is the writer’s understanding that the Bureau of 
Standards has just completed some work on 
electric-furnace cast steel, and that their experi- 
ence with fluidity confirms that described above. 
At the time this is being written, the findings 
of the Bureau have not been published. 


Tests for Coke and Pig-Iron Quality. 

The question of proper tests to determine the 
desired qualities of coke and pig-iron is another 
problem that faces the founder. Here again it 
is felt that the moisture control system will help 
by cutting out one variable in the cupola opera- 
tion, and so making it easier to observe the 
results with different cokes and irons. No doubt 
there are a number of different systems, all of 
which will serve to remove excess moisture from 
air and also control the moisture content. Any 
company interested would have to work out the 
particular system best fitted to their needs. At 
the present time, in Scotland, a blast furnace is 
being operated with air which has been passed 
through silica gel. By this means the moisture 
can be controlled at a very low cost, according 
to the operators of the furnace. Whether or not 
this method can be considered beyond the experi- 
mental stage is an open question. 


Moisture Control System Described. 

For those who may be interested, a short de- 
scription of the system is included in this Paper. 
Fig. 1 shows a flow diagram of this system. 
In the summer-time, air is taken from the out- 
side. In the winter, outside air is mixed with 
air from inside the building, the object being 
to help control the final air temperature. The 
two stages of water spray are used whenever 
they can serve to lower the air temperature. 
This is mostly in summer, when ordinary water 
temperature is lower than that of the air. The 
brine spray, of course, accomplishes the final 
cooling. Air coming from this spray is kept at 
a constant temperature. Calcium chloride is 
used in the brine system and ammonia coils serve 


(Concluded on page 377.) 


3 E. H. Lewis, “The Use of Silica Gel as a Medium for 
Drying Blast,” Journal, Iron and Steel Inst., No. 2, 1927; also 
“Twenty Months’ Results of Dry-Blast Operation,” Journal, Iron 
and Steel Inst., Vol. 119, No. 1, 1929. 
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.. that speed up production 
for the Modern Foundry_ 


One of the greatest improvements you can introduce into 
your foundry is the STERLING ROLLED STEEL MOULDING 
BOX .... the result is speed and economy all round. 
Your moulders will put down more moulds per day because 
of the light and easy handling properties of these boxes. 


You will be sure of producing accurate castings because 
STERLING BOXES maintain their accuracy permanently. 


Also your moulding costs will be halved—STERLING BOXES 
Win stand up to heavy service, anywhere. 
UP-TO-DATE 


Save their cost in a few months, and are obviously 
a sound investment for any foundry. 


LONDON oFffice:— 13, VICTORIA STREET, S.W.|1. 
GLASGOW - MANCHESTER - NEWCASTLE-ON-TYNE. 
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Trade Talk. 


Messrs. R. & W. Hawrnorn, & Com- 
PANY, Louirep, Hebburn-on-Tyne, have secured an 
order for the building of a dipper dredger for the 
Havre port authorities. 

THe Norrn British Locomorive 
Limivep, Springburn, Glasgow. have received an 
order for seven (duplicate) locomotive boilers for 
the Kiaochou Tainun Railway, China. 

THE PUBLIC EXAMINATION of Mr. W. E. Woolley, 
Antley Foundry, Accrington, engineer and _ iron- 
founder, is to take place on June 17 at the County 
Court House, Victoria Street, Blackburn. 

Messrs. Cox & Danks, Limited, have just com- 
pleted the building of new offices adjacent to their 
steel depdt in Stevenson Road, Sheffield, and have 
left the premises they have hitherto occupied in 
Attercliffe Road. 

THE COLEMAN 


COMPANY, 


Founpry Company, 
Limitep, of 14, Southampton Street, London, 
W.C.2, have received an order for moulding 
machines from the Admiralty, to be delivered to the 
Devonport Dockyard. 

EmpLoyveres or Messrs. G. & J. Weir. Limited, 
Holm Foundry, Cathcart, Glasgow, have made a 
half-yearly contribution of £300 from their In- 
firmaries Fund to the Glasgow infirmaries and other 
institutions in the West of Scotland. 

Messrs.  Britisu REVERBERATORY 

LimiTep, 88, Kingsway, London. W.C.2, inform us 
that they have received an order from the South 
African Railways and Harbours. Capetown. for one 
of their }-ton oil-fired copper-alloy furnaces. 
@ Messrs. Merropouitan-Vickers ELecrricaL Com- 
PANY, Limitep, of Trafford Park. Manchester. have 
recently placed on the market a new and novel de- 
sign of atomic hydrogen arc-welding equipment. 
Its particular field is the welding of certain alloys, 
non-ferrous metals and thin steel plates. 

Messrs. Hans Renoip, Limitep, and the Coven- 
try Chain Company, Limited, announce _ that 
branches have been reorganised or established in 
the following centres :—London. Bush House, Ald- 


FURNACES, 


wych, W.C.2; Birmingham, 61-65, New Street: 
Manchester, 308, Deansgate; Leeds. 13-14. Park 
Place; Bristol, 19, Rupert Street ; Leicester, Phoenix 


Buildings, Berridge Street ; 
wick Row. 

Tue Trape Devecation of the U.S.S.R. in Great 
Britain announces that an order has been placed 
with the British (Guest Keen Baldwins) Iron & 
Steel Company, Limited, for 30,000 tons of hematite 
to the value of more than £100,000. Orders for tin- 
plate to the value of £60,000 have also been placed 
with British firms. It is added that these orders 
are for immediate delivery and that mutually satis 
factory credit terms have been arranged. 

Mr. C. C. Parerson, President of the Institution 
of Electrical Engineers, will, on Friday, June 5, 
in the Sunderland Central Library, Museum and 
Art Gallery, unveil a plaque to the memory of Sir 
Joseph Wilson Swan, inventor of the first practical 
incandescent electric lamp. The plaque will be pre- 
sented to Sunderland, Swan’s birthplace, by the 
Institution. A committee has been formed with the 
object of founding Swan Memorial scholarships in 
electrical science. 

A CONFERENCE OF EMPLOYERS and workers was held 
in Sheffield last week to discuss the application of 
the Sheffield and District Engineering Employers’ 
Association for a reduction in the war bonus of 
certain workers in rolling mills, forges and press 
shops. The claim of the employers was for a reduc- 
tion of 7s. per week in the consolidated bonus of 
20s. per week. A sub-committee, representative of 
both sides, was appointed for the purpose of more 
closely examining the situation. 

DvuRING THE PERIOD of the Birmingham Conven- 
tion of the Institute of British Foundrymen, The 
Foundry & Engineering Company, Limited, of Sand- 
well Road, West Bromwich. are throwing open thei 
works for inspection. Besides possessing a modern 
automobile engine foundry, this firm has recently 
developed, and is regularly using. a continuous twin- 
chambered core stove of really novel design. If 
visitors will indicate their acceptance of this invita- 
tion, arrangements for conveyance from Birmingham 
will be made. 

AT A SOCIAL GATHERING, recently, the ‘* Ure 
Memorial was officially presented to the 
Wellstood team, who emerged winners in the com- 
petition for 1930-31. This annual competition, 
which had its inception five years ago. embraces a 
number of sports and games. and is engaged in by 
representative teams from Abbotts Foundry Com- 
pany, Limited, Carron Company. Falkirk Tron Com- 


and Coventry, 11, War- 
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pany. Limited, and Smith & Wellstoods. Limited. 
Mr. A. Turnbull presided at the meeting. and Mr. 
R. Walker, of Abbotts Foundry Company, presented 
the trophy to Mr. J. Anderson, who 
custody on behalf of the Wellstood team. 


In Juty Last year, the stock and share holders 
of the Barrow Hematite Steel Company, Limited, 
approved a scheme of reconstruction, which pro- 
vided, inter alia, for the raising of new money by 
the creation of short-term notes. When the scheme 
came up for sanction the Court imposed a time 
limit, which expires on May 31, within which to 
provide the new money, and the scheme is not to 
become operative unless this is done. A circular 
now issued states that the company has not yet 
found it practicable to raise the new money, and 
it is therefore necessary to extend the time per- 
mitted and to modify the scheme accordingly. For 
this purpose a short modifying scheme of arrange- 
ment wil! have to be passed by the debenture stock- 
holders and interest certificate holders and the dif- 
ferent classes of shareholders, and submitted to the 
Court for its sanction. The directors believe that 
if the date for raising the new money is extended 
to December 31 it will be possible to protect and 
carry on the business until the fresh capital can be 
provided. Meetings are to be held on May 29 to 
consider the modifying scheme. 


accepted 


Personal. 


Mr. W. H. Hurcuinson has been re-elected Pre- 
sident of the Amalgamated Engineering Union. 

We LEARN authoritatively that Mr. F. W. Hobbs. 
of the Standard Foundry. Benoni, South 
Africa, will return to England before the Birming- 
ham Conference. 


srass 


THe Marevis or AND CLYDESDALE, on 
Tuesday. performed the opening ceremony in the 
inauguration of a new sheet mill for the Mother- 
well lron & Steel Company, Limited, at North 
Motherwell. 


Mr. J. Gray Bucuanan, J.P., of Messrs. William 
Jacks & Company, Limited, has been elected a 
member of the Council of the London Chamber of 
Commerce. Mr. Buchanan is a member of the 
Advisory Committee on Imperial Mineral Resources. 


Mr. G. C. Brooks, who has been secretary of 
the Sheffield Exchange for 21 years, is retiring 
owing to ill-health. A luncheon of the Exchange 
on Friday, May 15, was made the occasion of a 
presentation to Mr. Brooks in appreciation of his 
services. 

Mr. Owen Coy te, J.P.. Cambuslang. after about 
half-a-century’s connection with the steel industry 
in Scotland, has intimated that he intends to resign 
from the position of organiser of the Iron and Steel 
Trades Confederation. Mr. Coyle. who is joint 
secretary of the Scottish Manufacturing Iron Trades 
Conciliation and Arbitration Board, has been pre- 
sented with a gold watch and a cheque by members 
of the Board. 


Mr. Norman C. Brytue, who has just left the 
Argus Foundry Company. Limited. Thornliebank. 
Glasgow. to take up a position as foreman with the 
Midland Electric Manufacturing Company. Limited. 
Birmingham, after attendance at the Royal Tech- 
nical College, Glasgow. served an apprenticeship 
in the foundry of Messrs. Mavor & Coulson, 
Limited, Mile End, Glasgow. He supplemented his 
foundry training by working for some time in vari- 
ous engineering departments. and obtained the gold 
medal awarded to the best fifth-year apprentice at 
Mavor & Coulson’s. Later, Mr. Blythe was trans- 
ferred to the staff at Mile End. and employed in 
special investigatory work. He obtained employ 
ment with Messrs. G. & J. Weir. Limited, Cath- 
cart. in the brass-foundry department. before join- 
ing the staff of the Argus Foundry Company. Mr. 
Blythe was a successful competitor in the Junior 
Section of the John Surtees Memorial Competition 
in 1926. In 1929 he was awarded the 
Medal. and obtained the Surtees Gold 
March, 1930. 


3uchanan 
Medal in 


Will. 
Dvcarp, W. H., a director of Messrs. 
Dugard Bros., Limited, metal 


manufacturers, for a long period a 
director of Winfields Rolling Mills, 
Limited. Birmingham, and a founder 
of the Aston Chain & Hook Com- 
pany, Limited 


£47,931 
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Obituary. 


Mr. Epwarp Jounson, head of Messis. 
Edward 8. Johnson & Company, Limited, iron and 
steel merchants, Newcastle-upon-Tyne, has died at 
the age of 78. 

ComManpdeR Sir Trevor Dawson. Br., R.N., 
died suddenly last week at his home in Elstree, 
at the age of 65. A distinguished engineer, he was 
well known in the iron and steel industry, more par- 
ticularly in connection with the building of warships 
and the manufacture of guns. He resigned from 
the Navy in 1896 to become Superintendent of 
Ordnance to Messrs. Vickers, Sons & Maxim, 
Limited, and at his death was a director of Vickers, 
Limited, and Vickers-Armstrongs. Limited. and 
chairman or director of several allied companies. 

Mr. Cecit Henry Horst, a director of Messrs. 
Daniel Doncaster & Sons, Limited, Sheffield, died on 
Monday, May 18. He was 46 years of age, and was 
very well known in the Sheffield steel trade. A 
native of Sheffield, he first joined Messrs. Marple 
& Gillott, Limited, iron, steel and scrap merchants, 
with whom he remained for a number of years. He 
left to commence business on his own behalf under 
the name of Tungsten & Alloys, Limited. Eventu- 
ally this business was amalgamated with that of 
Messrs. Daniel Doncaster & Sons, Limited, Mr. 
Kurst becoming a director of the firm. 


Reports and Dividends. 


John |. Thornycroft & Company, Limited — 
Interim dividend of 3 per cent. on the cumulative 
preference shares. 

W. H. Baxter, Limited.—Net profit. £12.679; 
brought in, £10,291; dividend of 20 per cent. on the 
ordinary shares, less tax; carried forward, £11,471. 

Tweedales & Smalley (1920), Limited.—Loss of 
£3,338; credit balance brought in, £97,939; dividend 
of 74 per cent. for the year; carried forward, 
£60,851. 

Stewarts & Lloyds of South Africa, Limited.— 
Dividend at the rate of 6 per cent. per annum on the 
first cumulative preference shares for the half-year 
to June 30, 1931. 

Dorman, Long & Company, Limited. — The 
directors have decided to postpone the payment of 
the usual dividend on the 6 per cent. cumulative 
preference shares. 

Siemens Bros. & Company, Limited.—Profit, 
£335,114; brought in, £338,510; debenture interest 
and redemption, £67,439; preference dividend, 
£55,000; ordinary dividend of 7} per cent., £183,750; 
carried forward, £367,436. 


The Effect of Excessive Atmospheric 
Moisture in Cupola Blast: 
(Concluded from page 376.) 

to cool the brine. After the air comes from the 
brine spray, it is passed over steam coils and 
heated to room temperature. Since the re- 
frigerating plant is in the basement and the 
cupola blower on the second floor, this heating 
eliminates condensation of moisture on the pipes. 

The second steam coil is just ahead of the 
blower, and here the air is heated to about 
150 deg. F. This is accomplished with exhaust 
steam and helps to keep the tuveres clean and 
also slightly increases the cupola efficiency. 
From there on, the air travels through a_posi- 
tive blower and into the cupola. A temperature 
of 35 deg. F. is maintained as the air leaves 
the brine spray. Since the air is saturated, this 
means that it contains just a trifle over two 
grains of water per cub. ft. 


Summary. 

To sum up, the writer believes that excessive 
atmospheric moisture in the blast for the cupola 
will increase the tendency of cast iron to chill, 
and consequently will cause hard castings, pro- 
vided they are as light as piston rings. Also, 
it is believed that the excessive moisture in- 
creases the oxygen content of the iron and that 
it is this increase in oxvgen content that is re- 
sponsible for the retardation of the breaking- 
down of cementite into ferrite and graphite, and 
the consequent hardness of the castings due to 
the high content of cementite. 
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VENTILATING 


og EQUIPM EN | os Sirocco Air Washer for cleaning the Air supply. 
. He 
under 
mayer Central Heating Plants: on the hot air principle for large or small 
Mr. buildings, providing an ample supply of pure fresh air at any desired 
temperature. 
Steam Turbine Heater Units in which the steam driving the Fan 
heats the air supply. A simple and effective method of supple- 
menting an insufficient heating plant. Send for Catalogue No. 8. 
ted — 


DAVIDSON & LIMITED, 


a7 Sirocco Engineering Works Belfast. 
idend LONDON, GLASGOW, CARDIFF, BRISTOL, MANCHESTER, BIRMINGHAM, NEWCASTLE. 
ted.— 
on the 
if-year 
— The 
llative 
> STEEL 

ft SIEMENS PROCESS 
iteres 
ry BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ai ments. CASTINGS of all kinds and of Largest Sizes. FORGINGS of every description. BILLETS, BLOOMS, RAILS. 
— SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES, 
‘1c 

| The STEEL COMPANY OF SCOTLAND, Ltd. 
m the 
4 _ Head Office: 37, RENFIELD STREET, GLASGOW: 
. Ps Works : HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
pipes. CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: Steel, Glasgow.’’ 
chaust 
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Use Faster, Freer 


and Cooler Cuttin 


Also, 


re in- CARBORUNDUM WHEELS for dressing Iron, Brass, Bronze, Aluminium Castings, etc. 
en ELECTRITE “A” WHEELS for dressing Steel Castings, Wrought Iron, Malleable, etc. 
gs The United Carborundum & Electrite Works Co. 


“ VINCITRITE WATLOO LONDON.” 26, Stamford Street, London, S.E.1. HOY 2123. 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—The ironmasters are evi- 
dently determined to make no price concessious. 
They have reaffirmed the figures which have ruled 
since the beginning of the year, and have plainly 
shown that there is no early likelihood of any 
change. Concessions have been offered to Scottish 
consumers, and this is as far as the ironmasters are 
vrepared to go. In the meantime Midland iron 
has been sold for delivery in this area, and of late a 
few parcels of Continental iron have been filtering 
into the Tees. In the Scottish area Cleveland iron 
is undersold both by Midland and foreign iron. 
Industrial needs in this district are much reduced. 
The fixed minimum prices, f.o.b. or f.o.t., are:— 
No. 1 Cleveland foundry iron, 61s. per ton; No. 3 
Cleveland G.M.B., 58s. 6d.; No. 4 foundry iron, 
57s. 6d.; No. 4 forge iron, 57s. per ton. 

In the hematite market the outlook is more pro- 
mising, although competition has been increased by 
the restarting of two furnaces at the Ayresome 
lronworks. Values of East Coast hematite are 
still inclined to sag, and selling prices are very 
irregular. For small prompt lots of mixed numbers, 
65s. is still a market quotation, but business has 
been arranged at very much lower figures, and it is 
clear that makers will not hesitate at a substantial 
cut in order to secure acceptable business. As a 
result of this elasticity in the price level, quite a 
number of orders have been booked, and inquiries 
are circulating for some fairly large quantities. 
Bessemer mixed numbers on the North-West Coast 
are still quoted at 68s. at works. 


LANCASHIRE.—A moderate amount of business 
has been done. It was hoped that the recent price 
concession would have the effect of expanding busi- 
ness, but so far there has only been a slight in- 
crease in the number of small orders, which is 
attributed to the fact that users have been holding 
off the market as long as possible in anticipation of 
some such reduction. For delivery to consumers 
in the Manchester zone, Derbyshire and Stafford- 
shire descriptions are quoted at 67s. per ton, with 
North-East Coast iron also at 67s. The price of 
Northamptonshire foundry is 65s. 6d. and Derby- 
shire forge 62s. Scottish foundry brands are at 
about 88s., with West Coast hematite iron at 82s. 6d. 


MIDLANDS.—Although there has not been any 
expansion in the demand, a certain stimulus -was 
given to the market by the recent reduction in the 
price of foundry pig-iron. It will, of course, be 
some time before the real effect of this concession 
will be apparent, because ironfounders are short of 
work and are not buying for forward delivery. For 
delivery to Birmingham and Black Country stations 
the furnaces now qnote 62s. 6d. for Northants No. 3 
and 66s. for Derbyshire, North Staffordshire and 
Lincolnshire No. 3. 


SCOTLAND. —The market is dull and lifeless. The 
Scottish ironmasters are adhering to their quotations 
and ignoring the reductions in other areas. As a 
result the price is disproportionately high compared 
with that of iron from other districts, and there is 
no inducement to buy ahead. The price of Scottish 
foundry iron is 73s, 6d. per ton, f.o.t. furnaces, with 
a minimum of 2s, 6d. per ton extra for No. 1. The 
price of Continental No. 3 is 52s., f.o.t. Grange- 
mouth, and Middlesbrough No. 3 is at 59s. 6d. 


Finished Iron. 


It is still difficult to find anything very satisfactory 
in the condition of this market. The orders from 
both stock warehouses and consumers are slight and 
only spasmodic working is possible at the ironworks. 
Even business for marked bars is irregular. The 
price for this grade of iron is £12 at works. The 
present figures for crown iron continue to vary to a 
considerable degree, and anything from £9 5s. up- 
wards is named. Nut and bolt iron is on offer at from 
£8 12s. 6d. delivered consumers’ works in Stafford- 
shire. The demand for this iron is met in most 
cases by Belgian material, which is quoted at 
between £4 15s. and £4 17s. 6d. delivered. Only in 
the case of small lots to cover immediate needs is 
there any call from the local mills. 


Steel. 


There is still a general lack of orders being felt 
in all sections of the steel trade. In no section of 
the finished steel trade is there any indication of an 
expanding demand in the near future. Orders 
generally are for small quantities. and it is only by 
frequent changing of the roils that the works can 
be kept in operation. The market for semi-finished 
steel is also very quiet. Continental prices are again 
lower on the week, and there is talk of the makers 
on the Continent declining to allot further tonnages 
for sale in this country in view of the levels to 
which values have fallen. Meanwhile, British quota- 
tions are also rather easier, but no increased volume 
of business has resulted. The market for British 
galvanised steel sheets is now free. With control 
withdrawn, prices have shown an immediate fall. 
Probably £10 7s. 6d. is now about the average level 
for 24-gauge corrugated sheets, with business possible 
at £10 5s. The demand remains yery poor indeed. 
with competition from Continental works as keen 
as ever. 


Scrap. 


Very bad conditions are reported on the Cleveland 
ion and steel scrap market. The demand for heavy 
steel is so far outstripped by the supply that the 
works have reduced their offers by another Is. 
per ton and are not now prepared to pay more than 
40s. per ton as a delivered price. Ordinary-quality 
cast-lron scrap is at 45s., with good machinery 
quality at 46s. 6d. There are no signs of improve- 
ment in the Midlands. Good heavy machinery cast- 
iron scrap in cupola sizes is offered at 52s. 6d.. with 
light cast iron at 37s. 6d. In Scotland the position 
is, if anything, slightly worse, deliveries being still 
further curtailed each week. First-class machinery 
metal, in pieces not exceeding 1 ewt.. is still at 50s.. 
while ordinary cast-iron scrap to the same specifica- 
tion is at 46s. to 47s. 6d. The above prices are all 
delivered consumers’ works. 


Metals. 


Copper.—Copper has been very unsatisfactory 
for some time past. Prices seem to be tending 
towards the lowest level on record. In America 
the industrial aspect is no more cheerful, and there 
is little optimism in regard to the prospects of in- 
creased consumption. It is understood that users 
in the United States are covered fairly well ahead 
and cannot be expected to buy in any volume for 
some time to come. In Europe manufacturers are 
content to buy for their current needs, and 
they seem to have no disposition to cover against 
future potential needs. 

Closing quotations :— 

Cash.—Thursday, £37 16s. 3d. to £37 17s. 6d.; 
Friday, £37 6s. 3d. to £37 7s. 6d.; Tuesday, 
£37 16s. 3d. to £37 18s. 9d.; Wednesday. 
£37 3s. 9d. to £37 6s. 3d. : 

Three Months.—Thursday, £38 8s. 9d. to 
£38 10s.; Friday, £38 to £38 Js. 3d.; Tuesday, 
£38 8s. 9d. to £38 10s.; Wednesday, £37 17s. 6d. 
to £37 18s. 9d. 


Tin.—Although it is anticipated that there will 
be a substantial increase in visible supplies when 
the figures for the end of the month are issued. 
the interest at the moment is centred more on the 
possible results of the revision in output-curtailment 
under the quota scheme than in the immediate sta- 
tistical position. It is understood that if the new 
scale of restriction fails to improve the position 
still more drastic curtailment may be fixed. At the 
moment consumers are taking very little interest 
in the market. 

Official closing prices :— 

Cash.—Thursday, £103 5s. to £103 7s. 6d.; 
Friday, £104 12s. 6d. to £104 15s.; 
£102 2s. 6d. to £102 5s. ; 
to £102 12s. 6d. 

Three Months.—Thursday, £104 12s. 6d. to 
£104 15s.; Friday, £106 to £106 2s. 6d.; Tuesday. 


Tuesday, 
Wednesday, £102 10s. 


£103 10s. to £103 12s. 6d.; Wednesday, £104 to 
£104 2s. 6d. 
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Spelter.—Little or no improvement has taken pl 
in the position of this metal. The demand is smil 
and stocks in this country, as elsewhere, are tend 
to accumulate. 

Daiiy fluctuations :— 

Ordinary.—Thursday, £10 7s. 6d.; Friday. 
£10 8s. 9d.; Tuesday, £10 12s. 6d.; Wednesday. 
£10 8s. 9d. 

Lead.—Tie market is fairly steady, and no fres! 
development can be reported. Prices vary only very 
slightly from day to day. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £11 10s.; 
Friday, £11 8s. 9d.; Tuesday, £11 7s. 6d.; Wednes 
day, £11 6s. 3d. 


Contracts Open. 


Bedford, June 4.—2} miles of cast-iron water 
main, for the Town Council. Mr. N. Greenshields, 
borough engineer and surveyor, Newnham House, 
Horne Lane, Bedford. (Fee £2 2s., returnable.) 

Congleton, May 30.—Centrifugal pumps, for the 
Town Council. Mr. E. W. Dixon, 3, East Parade, 
Leeds. 

Dublin, June 3.—Iron and steel stores, for the 
Great Southern Railways Company (Ireland). The 
Stores Superintendent, General Stores Department, 
G.S. Railways, Inchicore, Dublin. (Fee 6d.) 

Penrith, June 6.—Cast-iron water main, for the 
Penrith Urban District Council. Mr. J. J. Davison, 
engineer, 6, King Street, Wigton. (Fee £3 3s., 
returnable.) 

Rochdale, May 30.—Cast-iron main pipes and 
specials, wrought-iron tubes and fittings, for the 
Town Council. The Engineer and Manager, Gas 
Department, Dane Street, Rochdale. 


Patent Specifications Accepted. 


The following list of Patent Specifications 
accepted has been taken from the ‘“‘ Illustrated 
Official Journal (Patents).’’ Printed copies of the 
full Specifications are obtainable from the Patent 
Office, 25, Southampton Buildings, London, W.C.8, 
price Is. each. T'he last numbers given are those 
under which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 

39,490. Burzicer, A. Process of and apparatus 
for galvanically coating articles with chromium. 
342,477. 

39,898. Corporation, Limitep, and 


Broce, R. Manufacture of drop forgings. 
342,481. 
9,161. I. G. Farseninpustriz Axt.-Ges. Produac- 


tion and refining of magnesium-cerium alloys. 
342,586. 

10,426. Bopp Manuracturninc Company, E. G. 
Roller machines for the treatment of metal 
sheets. 342,599. 

10,751. ImpertaL Cremicat InpustRiges, Limrrep 


(Graselli Chemical Company). Pickling of 
metals and the like processes. 342,601. 

24,260. Srovr, H. H. Pyrometallurgical copper 
refining. 317,399. 

33,788. Hatt, H. C., and Brapsury, T. F. 


Aluminium alloy. 342,729. 

503. Fritzscne, C. Method of and apparatus for 
casting metals and ceramic masses and other 
suitable materials by the centrifugal process. 
342,861. 

8,621. FarRweaTHEeR, W. 


(Singer Manufacturing 
Company). 


Metal-hardening processes. 342,940. 


Engineering Research.—Sir Thomas Stanton (super- 
intendent of the engineering department of the 
National Physical Laboratory) dealt with ‘* Engin- 
eering Research ’’ in the 37th James Forrest lecture 
before the members of the Institution of Civil 
Engineers. Remarking that an important considera- 
tion was whether the financial provision for engin- 
eering research in this country was adequate for 
its needs, Sir Thomas said that our outlook would 
not be a cheerful one in this respect were it not for 
the consoling reflection that the development of 
research technique for the solution of a particular 
problem was the accomplishment of a comparatively 
small proportion of the workers in that field. Com- 
pared with the amount spent on engineering research 
in America the sum spent on research in this 
country was of very modest proportion. 
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These irons are produced with varying total carbon. The low total 
carbon is a feature very much sought after byalmost every foundryman 
and particularly by those making all types of cylinders, pistons, cylinder 
linings, etc. Used either separately or together, these irons provide 
‘eld, an excellent base iron for the manufacture of castings such as Diesel 
— Cylinders and all castings subjected to heavy wear and high stresses. 
r the 
—_ RANGE OF ANALYSES AVAILABLE 
r the Medium Total Low Total Low Total Carbon 
The Carbon Carbon Cylinder Iron, with 
ment Cylinder Iron. Cylinder Iron. Medium Phosphorus 
r_ the Total Carbon . 3.1% to 3.4% 2.7% to 3.1% 2.7% to 3.1% 
e Silicon . . . . 0.7% to 1.5% 1.2% to 1.7% 1.2% to 2.0% 
ne Sulphur... . .06% Max. .06% Max. _ 06% Max. 
the Phosphorus . . 067% ‘0.3% to 0.4% 
- - Manganese . 0.1% to 1.0% 0.1% to 1.0% 0.6% to 1.2% 
Sulphur may be obtained lower, if desired. A complete analysis accompanies each consignment. 
d. 
CYLINDER IRONS 
ations 
the and the mixtures made by using them, are suitable for the following variety of castings : 
CYLINDERS OF ALL CENTRIFUGAL TOR 
pie CLASSES, i.e. DIESEL, PUMP CASINGS PISTON RINGS 
be INTERNAL COMBUS- CHILLED AND 2s. 
TION CYLINDERS, GRAIN ROLLS VALVES AND 
CYLINDER LINERS, HEATRESISTING VALVE BODIES 
ETC. CASTINGS ———— ETC, ——_——. 
and 
ings. This short list does not include many uses to which “UCO” Cylinder Irons are suited, but 
aie will suggest to foundrymen and engineers the class of work for which “UCO” has been found 
loys exceedingly valuable both in Great Britain and in countries abroad. 
G. 
metal A copy of our brochure “ UCO All-Mine 
— Cylinder Irons” will be sent post free on 
g of receipt of the attached coupon. 
F. To THE PUBLICITY DEPARTMENT, —: 
~s WORKINGTO N The UNITED STEEL COMPANIES 
other LIMITED, SHEFFIELD. 
ove IRON & STEEL 
Please send copy of “UCO Ail-Mine 
2,940. COMPANY Cylinder Irons” to: 
maper- Branch of The United-Steel Companies Ltd. — 
f the 
idera \ : 
lec C U M B E R L A N D Write for this if \ A ee 
would you make castings : 
ot for subje to wear ; 
nt of or Stress. 
icular 
tively @wWéa 


om 
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COPPER. 
£ os. 
Standard cash 
Three months 3717 6 
Electrolytic 40 10 O 
Tough ‘ 38 10 0 
Best selected 39 0 O 
Sheets 73 #0 0 
India 5110 0 
Wire bars .. 42 17 6 
Do., July 4217 6 
Do., August 4217 6 
Ingot bars .. 4217 6 
Hi C. wirerods . 4400 
Off. av. cash, April 42 14 8} 
Do., 3 mths., April 43 7 10} 
Do., Sttlmnt., April 4214 9 
Do., Electro, April 4517 0 
Do., B.S., April 4412 6 
Do., wire bars, April 46 6 0 
Solid drawn tubes 
Brazed tubes 104d. 
Wire 63d. 
BRASS. 
Solid drawn tubes 91d, 
Brazed tubes ll}d. 
Rods, drawn 
Rods, extd. or rlld. 5d. 
Sheets to 10 w.g. 8d. 
Wire 7jd. 
Rolled metal 
Yellow metal rods 5d. 
Do. 4 x 4 Squares 54d. 
Do. 4 x 3 Sheets 54d. 
TIN. 
Standard cash 102 10 0 
Three months 104 0 O 
English 103 10 0 
Bars. . 105 5 O 
Straits 104 5 O 
Australian 103 7 6 
Eastern 106 15 
Banca 105 2 6 
Off. av. cash, April 112 16 9 
Do., 3 mths., April 114 4 9 
Do., Sttlmt., April 112 16 9 
SPELTER. 
Ordinary 10 8 9 
Remelted 915 0 
Hard 715 O 
Electro 99.9 1215 0 
English ll 0 0 
India 10 2 6 
Zine dust 19 0 0 
Zinc ashes .. 210 0 
Off. aver., April 11 103 
Aver. spot, April 11-7 0} 
LEAD. 
ppt. ll 6 3 
Englis 215 0 
Off. ~ “April 12 9 93 
Average spot, April 12 7 6 
ZINC SHEETS, &c. 
Zinc sheets, English 20 0 0 
Do., V.M. ex-whf. 19 0 0 
Rods 2210 0 
Boiler plates 13 10 0 
Battery plates 15 0 0 
ANTIMONY. 
Special brand, aaah 36 0 0 
Chinese 23 10 O 
Crude 22 0 0 
QUICKSILVER. 
Quicksilver 22 7 6 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
25% on 
45 /50% 1010 0 
156% - 6b 60 
Ferro- vanadium — 
35/50% 12/8 lb. V: 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 
70/75% c. free 

Ferro-titanium— 
23/25% carbon-free 


4/2 lb. Mo. 
94d. Ib. 


Ferro-phosphorus, 20/25% .. £15 10 0 
Ferro-tungsten— 

80/85% .. ‘ 1/8} lb. 
Tungsten metal powder— 

98/99% .. 1/114 lb. 
Ferro-chrome— 

2/4% car. .. . £29 0 0 

4/6% car. .. -- 221 5 O 

6/8% car. .. - £20 12 6 

8/10% car... . £20 0 0 
Ferro-chrome— 

Max. 2% car. .. £2915 0 

Max. 1% car. .. 4 0 O 

Max. 0.70% car. -. £35 17 6 

70%, carbon-free . 93d. lb. 
Nickel—99% £170 0 Oto 0 0 
Ferro-cobalt .. 9/- lb. 
Aluminium 98/99% . a . £85 0 0 
Metallic chromium— 

96 /98% 2/7 lb. 
Ferro- -manganese (net)— 

76/80% ioose £11 5 Oto fl2 5 O 

76/80%, packed£12 5 Oto £13 5 O 

76/80% export (nom.)£9 0 O 
Metallic manganese— 

94/96% carbonless 1/3 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 0 
Finished bars, 1892 tungsten £0 2 9 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and squares, 3 in. 


and over 4d. lb. 
Rounds and squares, under 
4 in. to } in. 3d. Ib. 
Do., under } in. to sin... 1/- Ib. 
Flats, sin. x din. to under 
lin. x fin... 3d. Ib. 
Do., under } in. x hi in. 1/- |b. 


Bevels of approved sizes 
and sections. 6d. lb. 
Bars cut to length, 10% extra. 


SCRAP. 

South Wales ad 
Bundled steel and 

shrngs. .. 115 Oto2 2 0 
Mixed iron and 

steel - 117 6tol 19 
Heavy castiron 2 5 Oto2 6 O 
Good machinery for 

foundries. . 210 Otv2 12 

Cleveland— 

Heavy steel 20 0 
Steel turnings 
Cast-iron borings .. 1 40 
Heavy forge os 214 0 
W.L. piling scrap .. -- 210 0 
Cast-iron scrap 2 5 Oto2 6 6 

Midlands— 

Light cast-iron scrap ys 
Heavy wrought 212 6 
Steel turnings 
Scotland— 
Heavy steel 20 0 
Ordinary cast iron 2 6 6 
Engineers’ turnings 1 8 0 
Cast-iron borings .. 110 6 
Wrought-iron piling 210 0 
Heavy machinery . . 210 0 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. 060 86 
Brass - 2100 
Lead (less usual draft & 
Tealead .. 
Zinc - 410 0 
New aluminium cuttings . . 46 0 0 
Braziery copper .. 2700 
Gunmetal .. oe -- 30 0 0 
Hollow pewter... -- 000 
Shaped black pewter - 45 00 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No. | 61/- 
Foundry No. 3 58/6 
Foundry No. 4 57/6 
Forge No. 4 57/- 
Hematite No.1 .. 65/6 
Hematite M/Nos. .. 65/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 73/6 
d/d Birm. ° 86/6 
Malleable iron d/d Birm. 117/6 
Midlands— 
Staffscommon* .. 

» No.4 forge* 61/- 

» No.3 fdry.* 66/- 

» Cold blast, ord. .. _ 

» roll iron 
Northants forge* .. 57/6 
»  {dry. No. 3* 62/6 
 fdry. No. 1* 65/6 
Derbyshire forge* . . 61/- 
Pm fdry. No. 3* 66 /- 
fdry. No. 1* .. 69/- 
basic* . _ 
"ed, 'd Black Country dist. 
Scotland— 
Foundry No. 1 76/- 
Hem. M/Nos. d/d .. - 72/- 
Sheffield (d/d 
Derby forge 58/6 

»  fdry. No. 3. 63/6 
Lines forge 

»  fdry. No. 3. 63/6 
E.C. hematite 81/6 
W.C. hematite 84/6 

Lancashire (d/d eq. Man. a 
Derby forge > ‘ 62/- 

»  fdry. No. 3. 67/- 
Staffs fdry. No.3 .. 67 /- 
Northants fdry. No.3... _ 65/6 
Cleveland fdry. No. 3 67/- 


Dalzell, No. 3 (special 105) to 107/6 


Summerlee, No. 3 . 88 /- 
Glengarnock, No. 3. 

Eglinton, No.3. 88 /- 
Gartsherrie, No. 3.. 88 /- 
Monkland, No. 3 88 /- 
Shotts, No. 3 88 /- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Iron— d, 4. 
Bars(cr.) .. 915 0to1010 0 
Nut and bolt iron8 12 6to 815 0 
Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Oto 12 0 0 
Bolts and nuts, ? in. x 4in.14 5 0 

Steel— 

Plates, ship, ete.8 15 Oto 817 
Boiler plts. 9 0 Oto 9 12 
Angles 
Tees 9 7 
Joists 8 15 
Rounds squares, 3 in. 

to 5} in... 97 
Rounds under 3 in. to Rin in. 

(Untested) 7 2 6to 710 


Flats—8 in. wide and over 8 12 
» under 8 in. and over 5in. 8 17 
Rails, heavy 8 5 Oto 810 
Fishplates . . - 1 0 
Hoops (Staffs) 9 5 0 to 910 
Black sheets, 24g.810 Oto 9 10 
Galv. cor. shts. 24g. 10 5 Oto 10 10 
Galv. flat sheets 10 15 Oto ll O 
Galv. fencing wire, 8g. plain 12 0 


A 


Billets, soft.. 5 0 Oto 5 7 
Billets, hard 612 6 & up. 

Sheet bars... 5 0 Oto 5 5 
Tin bars 415 Oto 5 0 
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PHOSPHOR BRONZE. 


Per Ib. basis. 


Strip 1l}d. 
Sheet to 10 w 113d. 
Wire ‘ 1,04 
Rods 11d, 
Tubes 1/63 
Castings .. 11] jd. 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, Liurrep. 


NICKEL SILVER, &c. 
Per lb 


Ingots for raising 7d. to 1 fl 
Rolled— 
To 9 in. wide - I/l tol/7 


To 12 in. wide 


1/1} to 1/74 
To 15 in. wide 


1/1} to 1/74 


To 18in. wide .. 1/2 tol/8 
To 21 in. wide - 1/2} to 1/83 
To 25 in. wide 1/3 to 1/9 


Ingots for spoons and forks 7d. to 1/3} 


Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 
3/- to 10 g. 1/43 to 1/113 


with extras according to gauge. 
Special Sths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 17.26 
No. 2 foundry, Valley 17.00 
No. 2 Birm. .. 
Basic -- 18.26 
Bessemer . . oe 18.76 
Malleable .. oo 38.7 
Grey forge 18.26 
Ferro-mang. 80% -. 80.00 


O.-h. rails, 
Billets a 

Sheet bars 

Wire rods 


Iron bars, Phila. . . 
Steel bars .. 

Tank plates 

Beams, etc. 

Skelp, grooved steel 
Skelp, sheared steel 
Steel hoops 

Sheets, black, No. 24 
Sheets, galv., No. 24 
Sheets, blue an’l’d, No. 13 
Wire nails 
Plain wire 

Barbed wire, galv. 
Tinplates, 100-lb. box 


COKE (at ovens). 


Welsh foundry 22/6 to 25/- 
» furnace .. /-to 16- 
Durham and Northumberland— 
» furnace. i3/- to 13/6 
TINPLATES. 
f.o.b. Bristol Channel po 
LC. cokes .. 20x14 box is, 7h to 14/9 
o -- 20x10 » 21/4} to 21/73 
183xl4 ,, to 15 4h 
C.W. 20x14 ,, 14/3 
21/- 
, .. 14/9 
Terneplates.. 28x20 31/- per 
box basis f.0.b. 


SWEDISH CHARCOAL IRON & STEEL. 


Pig-iron £6 0 0 to £7 10 0 
Bars, hammered, 

basis £17 10 0 to £1810 0 
Bars and nail- 

rods, rolled, 

basis £1517 6 to £1615 0 
Blooms £10 0 Oto £12 0 0 
Keg steel £32 0 0 to £33 0 0 
Faggot steel £20 0 0 to £24 0 0 
Bars and rods 

dead soft, st1£1l 0 Oto £14 0 0 
All per English ton, f.o.b. Gothenburg. 
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: Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Current Discounts. eat 
a e24% mae May 21 .. 4110 Odec. 5/- May 21 .. 104 5 Odec. 35/- May 21 .. 10 7 6 Nochange 
22. 4100 ~,, 10/- 105 15 inc. 0/- i 
Water 583% 524% 105 15 ine. 30, » 22 10 8 Q9ine 1/8 
W.I. 123% extra ” » 26 .. 41 0 0 No change » 26 ., 103 5 O dec. 50/- » 2 .. 1012 6inec, 3/9 
DAILY 27... 4010 Odec. 10/- 27 .. 103 10 Oine. 5/- 10 8 O9dec. 3/9 
Standard Copper (cash). Standard Tin (cash). Zine Sheets (English). Lead (English). 
£ os. d. £ s. d. Ze 4. 
May 21 37 16 3 dec. 17/6 May 21 .. 103 5 Odec. 35/- May 21 .. 20 0 ONo change May 21 .. 13 0 O Nochange 
22 10/- 22 .. 10412 Gine. 27/6 ” % 1215 Odec. 5/- 
26 37 16 3 ine. 10/- ~ 26 .. 102 2 6dec. 50/- * 26 .. 20 0 O No chanze ag s « 12 15 0 No change 
AVERAGE MONTHLY PRICES OF UNMARKED BARS (SOUTH STAFFS). 
| | Yearl 
Year. Jan. Feb. March April May June July Aug. | Sept. | Oct. | Nov. Dec. | y 
average. 
* £s. d. £ 8s. d. £ d. £s 4. £s. d. £8. d. £e 4 4. 4. 
1897 6 0 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 0 0 6 0 0 6 3 9 
1898 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 00 6 0 0 6 5 0 6 5 0 6 5 0 610 0 610 0 6 211 
1899 610 0 615 0 615 0 615 0 700 700 710 0 710 0 810 0 900 9 00 910 0 71211 
1900... 10 0 0 | 1010 0 | 1010 0 , 1010 0 | 1015 0 1015 0 1050 += 1050) 1050 910 0 815 0 815 0 | 10 1 
1901. 8 0 0 710 0 76 0 700 610 0 610 0 610 0 610 0 615 0 615 0 615 0 615 0 617 11 
1902. 70 0 610 0 615 0 615 0 615 0 610 0 610 0 615 0 615 0 615 0 610 0 610 0 613 4 
1903 Sls 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 6 7 0 6 5 0 69 4 
1904 Sli. 6 5 0 6 5 0 6 5 0 6 5 0 610 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 211 
1905. 6 5 0 6 5 0 6 0 0 517 6 515 0 515 0 515 0 515 0 6 0 0 6 5 0 615 0 615 0 6 110 
1906 lw. 70 0 75 0 75 0 75 0 617 6 615 0 612 6 610 0 610 0 612 6 616 3 739 617 8 
1907 os 73 9 750 7 5 0 75 0 75 0 776 7 @ 7 7 6 7 7 6 7 65 0 7 611 
1908 Sit 726 7é¢ 6 700 7.0 0 615 0 6 7 6 6 5 0 6 2 6 626 6 2 6 6 2 6 6 00 610 0 
1909 Sx. 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 2 6 6 2 6 517 6 519 94 
1910S. 6 2 6 6 3 44 6 7 6 6 7 6 6 7 6 6 7 6 6 6 6 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 65 7 
1911 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 610 0 612 6 616 6 6 7 0 
1912 618 9 7 te 7 2 6 78 9 718 0 8 07 $836 8 3 6 8 5 0 8 6 3 8 7 6 889 | 717 0 
1913 811 6 8 10 it 810 0 8 8 14) 8 20 8 00 717 6 711 6 789 7 5 6 618 1 617 6 716 9 
1914 617 6 615 7 612 6 610 0 610 0 610 0 610 0 711 10 8 0 0 712 6 76 4 76¢8 | 28 
1915 711 6 8 511 -8 8 9 960) 100 8 2 | 1019 2 | 1112 6 | 1118 1 1113 9 | 1114 8 | 12 110$/ 18 0 9 | 10 6 Oo 
1916 13.7 6 1810 6 1312 % 1315 0 1315 0 1315 0 1315 0 1315 0 | 1315 © 1315 0 1815 0 | 1315 0 | 18 8 9g 
1917 1315 0 | 1815 0 | 1815 O | 1815 O | 1815 0 | 1815 O | 1815 O | 1815 0 | 1815 0 | 1815 0 | 1815 0 | 1815 0 | 1815 0 
1918 1315 0 1817 3 1317 6 1317 6 1317 6 1317 6 1317 6 1415 0 1415 0 | 1415 0 | 1415 0 1415 0 | 14 4 58 
1919 1510 0 165 0 | 1715 0 1715 0 2015 0 2100) 2100 200 200 #200 276 + #42212 6 | 2018 
1920 24.7 6 210 0 210 0 2710 0 2 5 0 £3100) 3110 0 3110 0 £3110 0 3110 0 | 31100 2976 218 
1921 2617 3 | 200 | 200), 2100 1900 1850 1600); 140400) 1368) 1800) 1945 
1922 1300 | 12 3 9 | 1114 0 1111108; 1150/1136 1126 «4115 0) 1017 2) 1016 3 | 1013 0 | 1012 6) 11 7 
1923 10 16 108 | 11 3 1; 12 26 | 12 8 9 | 1211 6 | 12 1 8 | 1115118; 1115 0 | 1115 O | 1118 0 | 1218 6 | 12 8 8 | 11181 
1924 129 6 1210 0 | 1210 0 1215 7 | 1217 6 1217 6 1217 6 1217 6 | 1217 6 1214 0 1212 6 1212 6 | 1214 8 
1925 1212 6 | 1212 6 | 1212 6 | 1212 6 | 1212 6 | 1276 /| 12276 +) «1276 ~'/| «12:46 ~'! «1118 6 | 1118 9 | 1118 0 | 18 6 2 
1926 a Tt SS 11 5 O 11 5 0 11 5 O 11 3 9 11 3 9 11 56 O 12 0 0 13 0 0 ° 15 7 6 1219 0 12 0 2 
1927 12 6 3 12 26 | 1114 0 | 11.00 | 1018 9 | 1018 6 | 1012 6 | 10 5 O 916 0 915 0 913 9 912 9 | 1014 2 
1928 912 6 912 6 911 0 910 0 9 8 4 950 9 5 0 9 5 0 9 5 0 9 5 0 9 3 6 23 970 
1929 900 9 26 9 5 7 9 9 44) 910 0 917 6 10 2 6 10 2 6 10 2 6 10 0 6 | 10 3 9 | 10 5 7%| 915 2% 
1930 : 10 7 6 10 7 6 10 7 6 10 610} 10 6 3 10 5 0 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 026 | 04% 
193 10 2 6 10 10 0 10 0 9 18 13 - 


* No quotation available owing to strike. 


WILLIAM JACKS COMPANY, 


WINCHESTER HOUSE, BROAD ST., LONDON, E.C.2. 


PIG 


All grades FOUNDRY, HEMATITE, BASIC, 


18, 


OLD. 


BENNETTS HILL, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


IRON 


TRADE 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS 


ST. 


VINCENT PLACE, 


GLASGOW. 


ZETLAND ROAD, 


MIDDLESBROUGH. 


SPECIALS, &c. 


|_| 
asis, 
lid. 
1/04 
13d. 
13d. 
it 
3 
34 
1/33 
1/63 
| 
| 
ted. 
Dols. 
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8.76 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3 '- 
(A remittance should accompany instructions.) 


SITUATIONS WANTED. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRADE JOURNAL. 


Any Member, Associate Member or Associate 
of the Institute of British Foundrymen who 
desires his qualifications to be inserted in the 
column must forward to the General Secretary 
of the Institute the following information :— 
(a) Name and address; (b) name of present 
employer (or last employer if unemployed) ; 
(c) brief particulars of qualifications, experi- 
ence, and type of position required. The name 
will not be disclosed until the candidate is in 
communication with a prospective employer. 
Announcements will be inserted in two succes- 
sive issues, unless announcers’ requirements 
have been met with in the meantime. 


Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


The Institute of British Foundrymen and the 
Proprietors of THz Founpry Trape JourRNAL 
wish it to be clearly understood that they 
accept no legal responsibility in connection with 
this service, for which no charge is made to 
members of the I.B.F. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester. 


OUNDRY Foreman requires position. Iron 

and Non-ferrous experience, mass produc- 

tion and repetition methods. Used to piece- 

work and bonus systems. Has also had experi- 
ence in general jobbing work. (114) 


FOUNDRY Manager or Foreman seeks re- 
engagement. Exceptionally varied experi- 
ence in modern foundry practice. Plate and 
machine moulding, also jobbing; pipes and 
high-class rollers. Technical training. Has a 
good speciality to offer to foundries. (115) 


POSITION required as Foundry Manager or 

Foreman; 15 years in supervisory posi- 
tions. Hydraulic, motor gearing, general engi- 
neering and jobbing, also repetition work; up- 
te-date cupola practice, special irons and semi- 
steel. (116) 


\ ETALLURGIST and Chief Chemist for 
- malleable and grey or special iron foun- 
dry requires position. Specialist in producing’ 
cheap irons, heat-treatments, white- or black- 
heart malleable. Birmingham district pre- 
ferred. (117) 


ETALLURGIST requires engagement. 
« Experience in steelworks and irons and 
non-ferrous foundry analyses, also alloys, 
rubbers, etc.; control of foundry operations, 
sands, melting, and casting, microscopic. Sound 
technical training. (118) 


PROPERTY. 


BRISTOL. 


Tro Engineers, Founders, Manufacturers.— 

Fine site of nearly three acres on arterial 
road, with Foundry and Workshops and own 
Rail Sidings into the premises. Modern Offices, 
Warehouses and Workrooms. ‘entral Heating. 
—Cuartes A. Tricks & Son, Auctioneers, 
St. Nicholas Street, Bristol. 


PROPERTY—Continued. 


MISCELLANEOUS—Continued. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 


145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 


THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


PATENTS AND TRADE MARKS. 


DROTECT YOUR IDEAS.—Free, Advice 
Handbook ”’ on patenting inventions and 
registering trade marks by Registered Agent 
with 45 years’ experience.—KincGs Patent 
AGENCY, Limirep, 1464, Queen Victoria Street, 


HE Proprietors of the Patent No. 226751 

for Improvements in or relating to Processes 
for Incorporating Manganese with Iron are 
desirous of entering into arrangements by way 
of licence and otherwise on reasonable terms 
for the purpose of exploiting same and ensuring 
its full development and practical working in 
this country —All communications should be 
addressed, in first instance, to Hasertine, Lake 
& Company, 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 


MACHINERY. 


GQ AND MIXERS.—New and _ Secondhand. 

Ask us to quote.—W. Breatey & Com- 
PANY, Liwirep, Station Works, Ecclesfield, 
Sheffield. 


THOS: W. WARD, LTD. 


Several No. 4 HERBERT Capstans, S.P.D., 
for chuck work. 

No. 62 FELLOWS Gear Shaping Machine. 

No. 60 and No. 70 HEALD Internal Grind- 
ing Machines. 

Several Vertical Milling Machines. 

2-ft. 0-in. gauge 4-wheel 6-in. x 9-in. LOCO- 
MOTIVE (Kerr Stuart); steel firebox, steel 
tubes; 140 lbs. w-.p. 

ELECTRIC WARPING WINCH (Clarke 
Chapman), having two drums 20 in. dia. x 
15 in. wide; drum coupled to motor, 100 volts, 
200 amps. 

Two LANCASHIRE BOILERS, 30 ft. 0 in. 
long x 8 ft. 3 in. dia., re-insurable at 150 Ibs. 
per sq. in. working pressure. 

New PRESSED STEEL SECTIONAL 
TANKS, plates 4 ft. 0 in. and 1 metre square; 
al! capacities, easy to erect. 

(ASK FOR ALBION MACHINERY 

CATALOGUE.) 


ALBION WORKS, SHEFFIELD. 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, Hard- 

ware and Allied Trades. 1930 edition. Price 

42s., bound in cloth.—InpustriaL 

94 49, Wellington Street, Strand, London, 


MISCELLANEOUS. 


QWANTED, Small Gas-Fired Crucible for 
Aluminium. — Particulars to Surrey 
ENGINEERING Works, 226, Whitehorse Road, 
Croydon. 


GANISTER, best quality for cupolas, also for 
Steel Works.—Astsury Sizica Company, 
** The Brooms,’”’ Park Lane, Congleton. 


LADLES. 


HAVE EVERY SIZE LADLE in stock 

from 10 Ibs. to 10 tons. Send me your 
inquiries. Any Ladle sent on approval. Buy 
from me and save money.—ALEx. HaMMonpD, 
14, Australia Road, Slough. 


INSEED OIL.—Re-tanked Linseed Oil, 
about 5 to 10 tons, for sale, £22 per ton 
ex-Hull; 3 tons also ex-Glasgow.—Write, Box 
792, Offices of THe Founpry Trape Jovrnat, 
49, Wellington Street, Strand, London, W.C.2. 


CORE STOVES. 
Two 6 ft. x 6 ft. x 3 ft. 
One 4 ft. x 4 ft. x 3 ft. 
Above are as new. All are silicate-packed. 

Suitable for gas- or coke-firing. 
Lying at Britannia Foundry, Coventry. 
A. HamMonp, 
14, Australia Road, Slough. 


SOUNDRY SUPPLIES.—Quick and correct 
service by OLseEn, Hull, 
who are manufacturers and stockholders of all 
kinds of Materials and Requisites. Latest re- 
duced Price Lists on application. 


DDRESSOGRAPH Machine (Pedal), in 
good working order, with cabinet attached, 
including some drawers, for disposal.—Address 
replies to Box 1768, Offices of Tue Founpry 
Trape JourNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


‘Phone: 287 SLOUGH 


SAND PLANT 


Small Jackman SM4 Aerator... £12 
Halls Invincible mixer ... ... £18 


Herbert mixer, as new ..- ... £32 
above BALL BEARING. 


4 ft. “Universal” sandmill ... £20 
6 ft. “Jackman” sandmill ... £38 
“Pneulec” electric riddle ... £12 


““Macdonald” air riddle ... £10 
Foundry Machinery 


Avex. HAMMOND, emery 
14, AUSTRALIA ROAD, SLOUGH 


MIXTURE SERVICE 


The Bradley Mixture Service is designed to en- 
able the full benefit of Fefined Irons, their unique 
properties, uniformity of quality and composition, 
to be available to the general foundry public. 


The service is based upon a standard series of 


Refined Irons of guaranteed composition of 
which a stock is held continuously available at 
twenty-four hours’ notice. 


Full particulars of the Bradley Mixture 

Service are contained in an interesting 

booklet, a copy of which will be sent 
free on request. 


BRADLEY & FOSTER LIMITED 


IRONMASTERS 
DARLASTON, STAFFS 


Telegrams : 


Telephone 
“ Bradley, Darl ston.” 


Darlaston 16 (P.B. Ex.) 
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